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» ea McInnes Tool Steel for Track Drills and Tools 
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HICKS LOCOMOTIVE AND CAR WORKS, CHICAGO 











K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS CORRUGATED ROOFING 
- | 


. 
LOA The Atlas 
No Paint. No Rust. Fireproof. Waterproof. Everlasting Gar-Mover 
66 . 
Asbestos “Century” Sheathing = Shingles| | (ttc bet ai most powerful Car-Mover 


introduced. 


Try an “ATLAS,” it will pay for Itself in 
a Few real ene 


Franklin Mfg. Co. The Appleton Car-Mover Co. 


C. J.S. MiLver, Pres. Franklin, Pa. Appleton, Wis., U. $. A. 
el 


THE HANNA MFG, 60, Ss P EN G ER OT is co. When Writing to Advertisers 


High-Grade Tie Plates 
eoerace. Nut Locks Please Mention The 


Engineer 
Frew ane, Rail Benders ‘ ‘ 
380 minavie tose, N.¥-1| CHICAGO OMAHA Railway Engineering 


Illustrated (‘atalogue on application. 
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SIGNAL LAMPS 


With Balanced Top 
Draught Ventilation 


Made of No, 18 Gauge Steel, all parts riveted 


Long Time Burners 


OF LATEST DESIGN 





Engine Marker Lamps 
Caboose and Train Lamps 
Locomotive Headlights 


Manufactured by 


The Dressel Railway Lamp Works 








Adreon & Company 


ST. LOUIS 








MAGNETO LOUD RINGING 


Extension Telephone Bells 


Gongs All 
Resist- 
6 inch ances 
to All 
Weather- 
10 inch proof 





Efficiency, Durability and Price 
will interest you 


SCHWARZE ELECTRIC CO. 


Main Office and Factory ADRIAN, MICH. 


Chicago, 324 Dearborn St. 
Branches: J St. Louis, Mo., 708 Victoria Bldg. 

Pittsburg, Renshaw Bldg. 

San Francisco, 903 Atlas Bldg. 











WALTERS’ 


BALLAST PLACING DEVICE 


Patented March 21, 1905 


Has been placed in service on eleven trunk lines 
and eight smaller railroads since April 1st. 


Fic, 1—Showing ballast removed from end of ties to be raised, 
track jacked up and device in position to receive ballast 
for placing under tie. 

We will guar- 
antee that ev- 
ery particle of 
ballast will re- 
main under tie 
and that ma- 
chine will 
work in any 

kind of ballast. 





roooO00! 3 =4¢ Sec ‘ 


TERS OA 








Order 
Samples 
Satisfac tion 
guaranteed or 
money refund- 
ed. 


Fic. 2--Showing pan removed, ballast under tie, and cleaner 
ready to be withdrawn. 


Roefereace: 
Any Bank 
in the 
Gity. 


WALTERS & OKELL 


Ft. Madison, lowa 











Gibraltar Bumping Post 


STRUCTURAL STEEL 
INSTALLATION SIMPLE 
MINIMUM COST OF MAINTENANCE 














Built on Strictly Engineering Principles 
and possesses strength, durability, and superiority of design 
for resisting impact. Pleased to send new Catalog No. 8 on 
request. 


McCord & Company 


CHICAGO NEW YORK 
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the rgest Producers OF 
a pianos in a World Py re Asphalt 
Mastics Pipe Dip and Coatings 
Roofing Materials Railroad Coatings 
Insulating Gums Waterproofing 
Paint and Varnish Paving Asphalt and 


Gums Fillers 
Mineral Rubber 


Our product .is always uniform, contains 100% 
Bitumen, and is ready for use when it leaves the 
factory. If guality and price is an object write us 
before making your contracts. 


Standard Asphalt & Rubber Co. 


GENERAL OFFICES: 944 First National Bank Bidg., CHICAGO, ILL., U. $. A. 


Chicago Concrete Mixer 


EFFICIENT - SIMPLE - DURABLE 


WHY DUMP THE MIXED CONCRETE ON THE GROUND and then shovel into Wheelbarrows 
WHEN YOU CAN DUMP DIRECT INTO THE BARROWS WITH THE CHICAGO MIXER? 


It is the only Batch Mixer that can dump into wheelbarrows successfully, saving time and expense, 

Your wheelmen take their load themselves. It does not require an extra man to dump the Mixer. 

The material is thrown back and forth and rolled over and over 100 times per minute. 

The CHICAGO CONCRETE MIXER is lower on the charging side than other Mixers. It is also lighter. 
The Mixer does not have to be stopped for either loading or discharging. 

We — our Mixers with Steam or Gasoline Engine and Motor Power—on Trucks or Skids. 

Send for catalogue which explains why it is the best all around Mixer on the market. 


CHICAGO CONCRETE MACHINERY CO., 20 So. Canal Street, CHICAGO, ILL. 


NEW YORK ares MACHINERY & seer oe enters Agents, BEALL & CO., 321 pate Ave., Northwestern Agents, 
Murray Street, NEW PORTLAND, OREGON. 
A. L. YOUNG MACHINERY CO., Western Agents, 19 Howard Street, SAN FRANCISCO, CAL. 


















The Abernathy Steel snanistel Cattle Guard 


Made in four sections. 
Each section weighs 75 
lbs. Interchangeable ; 
can be placed close 
to rail--Track ties form 
its only foundation. 
No special instructions 


necessary for placing. 





Send for further particulars 


STANDARD CATTLE GUARD CO. Birmingham, Ala. 




















S 
SURFACER i | tructural Iron 


PECIALTIE LOUIS SURFACER & PAINT CO., MAKERS, Bridges, 
ST. LOUIS Tanks, Etc. 


\ Seeman Me “METAL STEEL” PAINT." 
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CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rail Creeper. : 
Adreon & Co., St. Louis. 
Asbestos Products. All kinds. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. : 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. : , 
Franklin Mfg. Co., Franklin, Pa. 
Asphalt. ; : ae 
Standard Asphalt & Rubber Co., Chicago. 
Asphalt Roofing. ee 4 
Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. e 4 
Carey Mfg. Co., The Philip, Jersey City, 
N. J 


Ballast Cars. ; 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. — 
Adreon & Co., St. Louis. 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders, | : 
Rodger Ballast Car Co., Chicago. 
Battery Chutes. 


Buda Foundry & Mfg. Co., Chicago. 
Bells : 

Schwarze Electric Ce., Adrian, Mich. 
Bell Ringers. 


Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., 
Blue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
rding Camps. f : 
“Ee eeey apading Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. 
Railway Supply Co., 
Books. 


Pittsburg, Pa. 


Louis, Mo. 
St. Louis. 


Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
fa White Lead & Color Co., Detroit, 
Mich. 


Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 
Bumping Posts. 
Sechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Building Felts and Papers. — 
Franklin Mfg. Co., Franklin, Pa. 
Cars, f 
Torbert, A. C. 
Cars Ballast. : 
Rodgers Ballast Car Co., Chicago. 
Cars Dump. ; ; 
Rodgers Ballast Car Co., Chicago. 
Cars Rebuilt. ’ 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. ; ; 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand. 
Atlantic Equipment Co., 
Cast Iron Pipe. : 
Yale, Julian L. & Co., Chicago. 


& Co., Chicago. 


New York. 


Cattleguards. 
Adreon & Co., St. Louis, Mo, — 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
Standard Cattle Guard Co., Birmingham, 

Ala, 

Chains. 

Adreon & Co., St. Louis, Mo. 

Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 

Dickinson, Paul, Chicago. 


Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 


Concrete Mixers, 
Chicago Concrete Machinery Co., Chicago. 
Conduits—Reinforced Concrete. 


Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Contractors’ Equipment and Supplies. 
Adreon & Co., St. Louis, 


Atlantic Equipment Co., New York. 

Chicago Concrete Machinery Co., Chicago. 

McKeown, H. J., Cincinnati, O. 

Porter, H. K., Co., Pittsburg. 

Railway Boarding Camp & Catering Co., 

Moline, Ill. 

Railway Supply Co., St. Louis. 

Rodgers Ballast Car Co., Chicago. 
Contractors Light. 

Wells Light Mfg. Co., New York. 
Contractor’s Locomotives. 

Vulcan Iron Works, Wilkes-Barre, Pa. 
Coupler and Parts. 

Adreon & Co., St. 
Crabs. 

McKeown, H. J., Cincinnati, O. 


Louis, Mo. 


Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, 
Culvert Pine Clay. 
Evens & Howard Fire Brick Co., St. 
Louis, Mo. , 
Culvert Pipe—Reinforced Concrete, 
Reinforced Concrete Pipe Co., 
Mich. 
Ditching and Excavating Machinery, 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. . 
Atlantic Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 


Jackson, 





A. D. DOTY, C. E., Manager 


35 WARREN STREET, 


THE 


NEW YORK ENGINEERING AGENCY 


Established 1900 


. NEW YORK CITY 





High Grade Technical Men Furnished 








& Patent 
N § Attach- 
ment 


On Hand Cars, for 
Grinding Tools 
All Kinds 





Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY GO, *"=24.573™= 


EXCLUSIVE MANUFACTURERS 
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ysng ‘sie) puegq 
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J. A, McGREW, Pres. 


4rchitects, Engineers, and Constructors. 





H. D. BRUNING, V. Pres, and Mgr. 


Ghe NATIONAL ENGINEERING CO. 


(Inc.) 


COLUMBUS, OHIO 


Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations. 


P. C. CALDWELL, See. and Treas. 


Consultation Expert Reports. 








‘IT LASTS”’ 


CHICAGO EAST WALPOLE, MASS. 





ROOFING has the en- 


dorsement of some of 
the largest railroad sye- 


| | R [ f tems in this country for 
all kinds of railroad 


buildings. 


F.W. BIRD & SON, makers 








NEW YORK 











)KOLESCH & CO. 


Surveying Instruments 


“Precision” Slide Rules, 5, 8, 10, 15, 20 inches long 
SEND FOR ILLUSTRATED CAILALOGUE 


138 Fulton Street, NEW YORK 
MANUFACTURERS OF HIGH-GRADE 


Drawing Materials 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Electric Crossing Bells. 


Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. : 
Otto Gas Engine Works, Chicago. 


Engines, Steam or Gasoline, for Concrete 
Mixers. ; “ 
Chicago Concrete Machinery Co., Chicago. 

Engines, Hoisting. 


McKeown, H. J., Cincinnati, O. 


Excavating Machinery. 
Atlantic Equipment Co., New York. 
Expanded Metal. 
Merritt & Co., Philadelphia, Pa. 
Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., 
Forges, Portable. 
Railway Supply Co., St. Louis. 
Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, O 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 
Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Ennines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 
Wadsworth-Howland Co., 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 


Detroit. 


Chicago. 


Chicago. 


Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 


Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago 
Inspection Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Instruments, Engineering and Surveying. 
Hanna Mfg. Co.. Troy, N. Y. 
Kolesh & Co., New York. 
Insulating Gums. 
Standard Asphalt & Rubber Co., 
Jacks. 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 


Chicago. 





Piling, etc. 











The Keystone Blast Hoie Driller 


is a Portable Well Drilling Machine, especially adapted for work in heavy 
R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 
We a!so make machines for Mineral Prospecting for Goid and 
Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for all depths. 


OUR 5 CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 








Journal Bcx Brasses. 
Adreon & Co., St. Louis, Mo. 
Journal Box Lids. 
Adreon & Co., St. 
Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 
Lames & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 


Lights, Contractors. 

Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Go., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 


Louis, Mo. 


Hicks Locomotive & Car Works, Chicago. 


Locomotives, Second Hand. 
Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Logging Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Lubricants (Graphite). 


Dixon, Joseph, Crucible Co., Jersey City, 
ve 5 


Mastics. | 


Standard Asphalt & Rubber Co., Chicago. 


feasuring Tapes. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Mineral Rubber. 


Standard Asphalt & Rubber Co., Chicago. 


Nut Locks 
American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 
Oil Tanks. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints, 


Carey Mfg. Co., The Philip, Cincinnati, O. 


Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 


Dixon, Joseph, Crucible Co., Jersey City, 


Sherwin-Williams Co., Cleveland, O. 
St. Louis Surfacer & Paint Co., St. Louis, 


Mo. 
Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 
Standard Asphalt & Rubber Co., Chicago. 
Perforated Metal. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Pile Driving Engines. 
McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 
Yale, Julian L. & Co., 
Pipe Dio and Coatings. 
Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 
Detroit Graphite Mfg. Co., Detroit. 
Pneumatic Crossing Gates (See Gates Rail- 
road Crossing.) 
Pneumatic Gates. 
3uda Foundry & Mfg. Co., 
Pumps. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Pumps, Bciler Test. 
Henderer’s, A. L., 
Punches. 
Henderer’s, A. L., 
Push Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Spencer Otis Co., Chicago. 
Rail Braces. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 


Chicago. 


Chicago. 


Sons, Wilmington, Del. 


Sons, Wilmington, Del. 


Indianapolis Switch & Frog Co., Spring- 
field, O. 
tailway Supply Co., St. Louis. 
Rail Drills. 


Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. 
Rail Joints. 
Buda Foundry & Mfg. Co., Chicago. 
Snow, J. H., Indianapolis, Ind. 
Rail Saw. 
Adreon & Co., St. Louis. 
Railroad Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Buda Foundry & Mfg. Co., Chicago. 
a, a Switch & Frog Co., Spring- 
field, ; 
Hicks Locomotive & Car Works, Chicago. 
McCord & Co., Chicago. 








LIGHT LOCOMOTIVES 


For all Classes of Service 








VULCAN IRON WORKS 


WILKES BARRE, PA. } 











Flatted Shanks at no additional cost 





Made of High Power Steel. Will cut fasterand outwear any other drill. Made with 
Complete line of Hudson Taper Shank, 
Straight Shanks, and Jobbers Length drills carried in stock. 






Baldwin Steel Company 


133 Reade Street 


NEW YORK‘ 
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CL ASSIF IED INDEX OF ADVERTISERS 
(CONTINUED) 


Rails (New.) 

Atlantic Equipment Co., New York. 
Rails (Second Hand.) 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Railroad Coatings. F 

Standard Asphalt & Rubber Co., Chicago. 
Railway Equipment and Supplies. 

Railway Supply Co., St. Louis. 
Railways Supplies, General. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Ratchet Wrenches. 

Adreon & Co., St. Louis, Mo. 
Replacers, Car, and Engines. 

Adreon & Co., St. Louis, Mo. 
Riveters. F 

Otto Gas Engine Works, Chicago. 
Rolling Steel Doors and Shutters. 

Adreon & Co., St. Louis, Mo. 
Rolling Stock. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 
Roof Paint. 

Bird, F. W. & Son, East Walpole, Mass. 


The Philip, Cincinnati, O. 


Carey Mfg. Co., 
Jersey City, N. J. 


Stowell Mfg. Co., 
Roofing 

Bird. "KF, W. 

Stowell Mfg. Co., 
Roofing Materials. 

Standard Asphalt & Rubber Co., 
Roofing Materials, Asbestos. 

Franklin Mfg. Co., Franklin; Pa. 
Roofing Slates and Shingles, Asbesios. 

Franklin Mfg. Co., Franklin, Pa. 
Safety Gates. 

Buda Foundry & Mfg. Co., 
Sand Driers. 

Parkhurst & Wilkinson, Chicago. 
Scales. 


& Son, E. Walpole, Mass. 
Jersey City, N. J. 


Chicago 


Chicago. 


Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Sheathing, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Shovels. 

Jackson Tool & Shovel Co., Montpelier, 

Ind 


Railway Supply Co., St. Louis. 


Shutters, Rolling Steel. 


adgreon & Co., St. Louis, Mo. 
Columbus Steel Rolling Shutter Cv., Co- 
jumbus, O. 
Sijnai Bells for Crossings. 
Schwarze Electric Co., Adrian, Mich. 
Signal Lamps. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Signais. 
Adreon & Co., St. Louis, Mo. 
Siide Rules. 
Kolesch & Co., New York. 
Smoke Jacks. 
Dickinson, Paul, Chicago. 
Stand Pipes. 
Adreon & Co., St. Louis, Mo. 
Station Paint. 
Wadsworth-Howland Co., Chicago. 
Steam Shovels. 
Atlantic Equipment Co., New York. 
Torbert, A. C. & Co., Chicago. 
Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 
Steel Ties. 
Galt, Thomas A., Sterling, Ill. 
Stock Guards. 
Johnson Co., W. P., Chicago. 
Standard Cattle Guard Co., Birmingham, 


Ala. 
Stoves. 
Buda Foundry & Mfg. Co., Chicago. 
Structural Iron Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
St. Louis Surfacer & Paint Co., St. Louis. 
Wadsworth-Howland Co., Chicago. 
Surveying Instruments. 
Hanna Mfg. Co., Troy, N. Y. 
Kolesch & Co., New York. 
Switch Indicator Bells. 
Schwarze Electric Co., Adrian, 
Switches and Switch Stands. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., Montpelier, 
Ind. 
Millers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia, 


Tie Plates. 
Adreon & Co., St. Louis, Mo. 


Mich. 


Spencer Otis Co., Chicago. 
Telephone Extension Bells. 
Schwarze Electric Co., Adrian, 
Ties, Steel. 
Galt, Thomas A., 
Tool Steel. 
McInnes Steel Co., 
Track Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Baldwin Steel Co., New York. 
McInnes Steel Co., Corry, Pa. 
Millers-Falls Co., New York, 
Reed Co., Francis, Worcester, 
Track Gauges and Level. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 
bD. I. Holman Track Layer Co., Chicago. 
Track Signs. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 
Track Materials. 


Mich. 
Sterling, Ill. 


Corry, Pa. 


Mass. 


Chicago. 


——— Switch & Frog Co., Spring- 
field 
Track Tools. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 
Turnbuckles. 

Cleveland City Forge & Iron Co., Cleve- 

land, O. 

Valves. 

American Valve & Meter Co., Cincinnati. 
Varnishes. 

Devoe, F. W., & Co., New York. 
Velocipedes, Railway. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Vises. 

Adreon & Co., St. Louis, Mo. 

Dickinson, Paul, Chicago. 
Water Columns. : 

American Valve & Meter Co., Cincinnati. 
Water Proofing 

Standard ‘Amphait & Rubber Co., Chicago. 
Water Softening Apparatus. 

Kennicott Water Softener Co., Chicago, 
Water Tanks. 

Adreon & Co., St. Louis. 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 

Buda Foundry & Mfg. Co., Chicago. 


Wrecking Frogs. 
Railway Supply Co., St. Louis. 





BOWSER OIL STORAGE 








Signal Towers 











can 








Eliminates the fire risk. The oil is 
buried two feet under the ground. 


The pump, which is in the tower, 


quantity needed to exactly fill a 
lamp is drawn at each operation. 
There is no oil left over in the tower. 
There is no spilling, no waste, no 


odor. Keeps the oil pure and clean. 
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; This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
| have. It has been carefully compiled from all that is known and has been writ- 
: ten about the best and most representative railway shops in this country. Every 
, large shop having up-to-date and valuable features, is described. Many of these 
; shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
: gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops but also gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
: struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
| will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODGER BALLAST HART CONVERT [BLE CAR 


THREE CARS IN ONE 


CONSTRUCTION ‘ 
{i BALLAST AR ! 
| GENERAL FREIGHT / 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 
DUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY 
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RODGER BALLAST CAR CO. MCSE 











Universal Cast Iron Pipe 


Patented Uctober 28, 1902 


SECTIONAL VIEW OF JOINT 
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A straight taper joint, machined but not ground. 

No lead or other packing material required. 

Practically perfect electrical continuity at joints, thus 
insuring protection from electrolysis. 


MADE BY 


CENTRAL FOUNDRY CO. 
New York City 


Julian L. Yale & Co. 


Agents for Railway Trade 


Railway Exchange CHICAGO, III. 
Telephone Harrison 1211 





We Sell 


Good 
Bridge 
raint 


Send for an attrac- 
tive collection of 
half tone engrav- 
ings showing promi- 
nent bridges _paint- 
ed with 


Superior 
Graphite 
Paint 


Detroit Graphite Mfg, Co., 


DETROIT, MICH. 




















Track Laying by Machinery 
Simple—Rapid—Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
1105 Ellsworth Bldg, Chicago 
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Track Tests 


N order to design track and roadbed, which shall meet 

efficiently the requirements with steam or electric lo- 
comotives, the Pennsylvania railroad has been making a 
series of tests near Clayton, N. J. This data will be of un- 
usual value because there is much doubt as to the accur- 
acy of the estimates of pressures against the rails which 
were obtained theoretically. The element of friction en- 
tered into such calculations and its effect was unknown... 
The only solution to this problem was in the actual test- 
ing under practical conditions. 

The track for these tests was laid on steel ties, the rails 
being attached with a block which allowed a slight move- 
ment of the rail. The force with which the flanges of the 
wheels pressed against the rails was registered by this 
movement. Both steam and electric locomotives were 
tested on tangents and curves. 

The experimental determination of values for constants, 
which enter into the problem of rail presures, will tend to 
produce a track of practical design which shall give every 
assurance of safety. 

——__~+--e 


The Cement Show 


ie E first cement show of the Cement Products Exhibi- 
tion Company, held last month in Chicago, was at- 
tended with success. The exhibits were very interesting 
as well as the technical papers which were worked out in 
conjunction with the Northwestern Cement Products As- 
sociation. 

The exhibits covered almost every use to which cement 
is adapted and many of these were very practical because 
the application of the material was shown by examples. 
The various designs of reinforcing rods and the several 
systems of reinforcement were illustrated and their points 
of merit explained by the exhibitors. 

Contractors’ supplies, such as mixers, derricks, dump 
cars, wheelbarrows, graders, scrapers, etc., were on exhi- 
bition. The contractor and builder were able to find all 
the necessary machines, appliances and tools that go to 
make up a complete equipment. As a concrete show it 
was very complete and therefore decidedly satisfactory. 

The program included papers by practical men on many 
subjects in the field of cement and concrete construction. 
Among the papers were some on reinforced concrete, con- 
crete forms and concrete pipe. Many of the exhibits and 
technical papers were of interest to the railroad men. 
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Collisions and Derailments 


HE records of the Interstate Commerce Commission 
show an increase in the number of casualties for the 

year ending June 30, 1907, over the three previous years. 
The total number of passengers and employees, both killed 
and injured, has increased each year, but this is due in the 
main to the great expansion of railroad traffic and can not 
be taken as an indication of poorer facilities for safe- 


guarding traffic. 
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The casualties to passengers in train accidents amounted 
to 410 killed, but of this number 291 deaths resulted from 
10 accidents of which 5 were collisions, 4 were derail- 
ments and 1 was an explosion. Three of the above men- 
tioned accidents were unexplained, but the others were 
due to neglect of signals or poor supervision on the part 
of some individual. 

It is expected, however, that the effective methods of 
signalling, which are being introduced, will have a tend- 
ency to reduce the number of accidents. Had signalling 
not been developed up to its present standard, there would 
no doubt have been an overwhelming increase. in accidents 
with the advent of higher speeds and heavier traffic. 

The small increase in the number of coupling accidents 
and those occurring to men on tops of freight cars is at- 
tributed to better maintenance and care of automatic coup- 
lers and the increased use of air brakes. 

Of the total number of accidents in the past year 8,026 
of the 15,458 were classed as collisions and the remaining 
7,452 as derailments. By far the greater number of de- 
railments were due to defects of roadway and equipment 
and very few were due to negligence of trainmen, signal- 
men, etc. 

While the number of accidents would be expected to 
increase with railroad expansion, the records indicate that 
the number is variable and depends upon unforeseen con- 
ditions which arise from time to time. It may be assumed 
that the improvements in track, roadbed and signalling 
appliances will decrease the number of collisions and de- 
railments of the general order that they will not at least 
increase in the future in proportion to railroad exten- 
sion. 
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Railroad Development 


ITHIN the past year railroad construction work 
has been very extensive throughout the country. 
Lines were extended and improvements made in track 
and roadbed to handle traffic more quickly and economic- 
ally. Where steep grades and sharp curves were elimi- 
nated and the track and roadbed renewed to handle the 
heavier rolling stock and greater traffic, very often heavy 
and costly improvements were necessitated, but years of 
experience testify to the fact that it pays to make them. 
Outside of track and roadbed construction, new shops 
have been built to handle the increased equipment of the 
In this connection the use of reinforced concrete 
may be noted. This building material is used in many 
of the shop buildings and in some it has entered into the 
construction to such an extent that they may be termed 
Where 


carried it is not applicable for several reasons among 


roads. 


concrete structures. enormous loads must be 
which are the large size of columns, girders and beams 
and the cost of material incurred thereby. It is used 
advantageously in many places, however, and it is 
thought that the use of concrete will become more gen- 
eral in railroad shop construction. 

In connection with track work much new equipment has 


The 


been introduced, in which the steel tie is prominent. 
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steel tie may be used very extensively on account of its 
durability and, as the wood tie becomes more and more 
costly with the decreasing supply of timber, it may be- 
come an actual necessity. Besides this, there are 
many new designs of track devices which are of value 
in improving track construction. 

Another field in which much progress has been made 
in the past year is that of signalling. The efficiency of 
new appliances has been increased until the automatic 
block system may be depended upon to safeguard traffic 
satisfactorily. 

The development in design and construction will con- 
tinue for many years to come. It is our endeavor to keep 
our readers informed as to the progress which is made. 
The field is very large and therefore it may not always 
be covered in a single issue, but it is our intention to give 
our readers a record of present practice in the several 
branches of the engineering department. In order to do 
this efficiently it may be necessary to ask assistance of 
some readers as has been done in the past. These favors 
were greatly appreciated as will assistance rendered in 
the future. 





Reinforced Concrete Beams 


HE data, which has been obtained concerning rein- 

forcd concrete beams, is very extensive and much of 
it may be applied practically, yet the investigation is not 
complete. <A series of tests was conducted at the Engi- 
neering Experiment Station, University of Illinois, to 
supply additional information on the effect of quality of 
concrete, the effect of method of loading, the effect of 
repetitive loading and diagonal tension failures. This cata 
has been embodied in bulletin No. 14, and while it is not 
claimed to be fully conclusive, the information warrants 
careful consideration. 

In the discussion of the tests of beams in which the var- 
iation was in the richness of the concrete, it was noted 
that the beams with a larger proportion of cement sus- 
tained greater loads with the same percentage of steel and 
that beams of richer concrete provided for greater shear- 
ing stresses. The results of these tests show that better 
construction is had by the use of a 1-2-4 concrete than a 
1-3-6 concrete. While reinforcement for shearing stresses 
was not introduced, it may be assumed that richer con- 
crete would assist materially in preventing failure by diag- 
onal tension. 

A few tests were made to determine the effect of repeti- 
tive loading. It was found that the deflections of the 
beam increased with successive applications of the load 
The repeated load varied between 50 and 85 per cent ot 
the maximum load carried by the beam. The tests were 
not of such extent that definite conclusions could be 
drawn, because only a few beams were tested, the re- 
peated loads were too high and the number of applica- 
tions of the load were insufficient. Tests of this nature 
were made at Washington University under the direc 
tion of Prof. J. L. Van Ornum and it was found that 
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there was only a slight variation from a plane section for 
working loads with a decided departure for higher loads. 
The neutral axis of the beam was also found to vary be- 
tween 42 and 32 per cent of the effective depth of the 
beam. 

In the forty tests where failure resulted from diag- 
onal tension, it was found that higher stresses were sus- 
tained by the richer concretes. The importance of the 
location of stirrups in order to make the web reinforce- 
ment effective was emphasized by the tests on those 
beams in which U-shaped stirrups were placed. The effi- 
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ciency of web reinforcement was not, however, deter- 
mined, but it was noted that the stirrups prevented sud- 
den failure. It did not appear that the failures by diag- 
onal tension were influenced by a lack of bond between 
concrete and steel. 

In a later bulletin of the University of Illinois Experi- 
ment Station, further investigation along similar lines 
will be presented. The advantages obtained from data of 
this nature lie in its application to practical work, and in 
order to use the data in this manner it is necessary that 
the investigation be complete in every detail. 


Locomotive and Car Shops 
Kansas City Southern Railway, Pittsburg, Kas. 


HE Kansas City Southern Railway is a trunk line 
operating from Kansas City, Mo., to Port Arthur, 
Texas. The total mileage of the road is 844, of which 
%86 miles are main line. The principal repair shops of 
the road are located at Pittsburg, Kan., 129 miles from 
the northern terminus and at Shreveport, La., 220 miles 
from Port Arthur or the southern terminal of the road. 
In the past few years the road has enjoyed unprece- 
dented prosperity, as it offers a southern outlet to the 
gulf for the roads centering at Kansas City. With the 
additions made to equipment and the increase in traffic 
on the road, the old repair shops and facilities became 
inadequate. Recently the shops at Pittsburg, Kan., have 
been remodeled and enlarged to cope with the greater 
volume of repairs necessary. 

The problem of rearranging the general layout and 
providing certain new buildings presented an interesting 
study. The location of the old buildings that were to 
be continued in service, placed certain restrictions and 
any plans to provide for the layout as a whole were gov- 
erned by the original layout and by property iimitations. 
The present boiler and tank shop was formerly occupied 




















by the machine and erecting shop and the former round- 
house was located on the site occupied by the present 
machine and erecting shop. 

The new work includes the present roundhouse and 
terminal facilities, machine and erecting shop, power 
house, oil house, transfer table and yard crane, together 
with the incorporation of a number of modern facilities 
improving the plant. 

The plans for remodeling the shops were prepared by 
the Arnold Company, acting in co-operation with the 
engineering and mechanical officials of the railway com- 
‘pany and the construction of the entire plant was car- 
ried to completion by the Arnold Company. The work 
throughout was subject to the approval, for the railway 
company, of Mr. J. E. Edson, president, and Mr. W. 
Coughlin, general manager, Mr. A. F. Rust, resident 
engineer, directly supervising, and Mr. F. Mertsheimer, 
superintendent of machinery, representing the mechan- 
ical department; Mr. R. M. Galbraith occupying the lat- 
ter position near the completion of the work. The Ar- 
nold Company was represented by Mr. P. L. Battey, en- 
gineer in charge of design and construction; Mr. H. H. 
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CROSS-SECTION OF MACHINE AND ERECTING SHOP—KANSAS CITY 
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Dickinson, superintendent, and Mr. H. L. Senger, resi- 
dent engineer, 

While not as extensive as a number of new shops 
constructed within the last few years, the work of re- 
modeling this plant is of unusual interest as illustrating 
some of the provisions necessary in disposing of old 
shops and arranging for an intimate relation between 
the various departments to increase the efficiency of the 
plant as a whole. The new buildings erected and the 
additional facilities provided are representative of ex- 
perience gained from modern railway shops. In the en- 
suing article the layout of the entire plant will be con- 
sidered as a whole and the features of the new work will 
be taken up individually. 


LAYOUT. 


The principle advanced in the general layout provides 
as fundamental the arrangement of all buildings tribu- 
tary to a main avenue of distribution. Storage spaces 
and minor avenues of distribution are tributary to the 
midway and while the shop plant is very compact, de- 
partments are by no means crowded. The minimum 
distance between old buildings is about 26 feet and there 
is ample yard space tributary to each building to pro- 
vide for the storage of material carried in stock. The 
midway includes a transfer table pit 425 feet 4 inches 
long and a crane served runway 460 feet long. These 
overlap for a distance of 22 feet in order that material 
may be conveniently transferred from the crane to the 
transfer table and vice versa. The transfer table pit is 
46 feet wide and the span of the crane is 56 feet. 

The transfer table is operated by two motors of 15 
h. p. each, operated at 150 feet per minute when loaded 
and attaining a speed of 350 feet per minute light. 

The double trolley crane over the material yard has 
a capacity of 30 tons and the crane runways are 25 feet 
high. A general system of yard tracks at right angles 
with the midway and nearly parallel with the main line 
serve all departments and is connected to the main line 
at one end of the shop yard. 

The erecting and machine shop, boiler and tank shop, 
blacksmith shop and the coach and paint shop are ranged 
along the south side of the midway with the storehouse, 
planing mill, freight car repair shed, power house, oil 
house and roundhouse on the north side of the midway. 

The freight car repair tracks are bevond the power 
plant and planing mill so situated as to be easy of ac- 
cess from the planing mill and storehouse. Access to 
the repair tracks is by leads at one end of the yard, 
which connect with the main line. The repair tracks 
are arranged in two groups with a material yard, two 
material sheds, foreman’s office and blacksmith shop be- 
tween the groups. The repair tracks are evenly spaced 
on 24-fcot centers with standard gauge material tracks 
midway between the working tracks. At the stub ends 
of material tracks cross movement of wheels and ma- 
terial is provided for by a short intersecting track hav- 
ing a 6-foot turntable at each intersection. Adjacent to 























































RAILWAY ENGINEERING AND MAINTENANCE OF WAy 5 


this intersecting track is a storage space for mounted car 
wheels. 

Engine pits in the erecting and machine shop are ar- 
ranged transversely and are served by the transfer table. 
The erecting shop is at one end of the midway immedi- 
ately opposite to the roundhouse. Communication be- 
tween the roundhouse and the erecting shop is by means 
of a straight track from the turntable to the transfer 
table. Driving wheel and truck wheel drop pits are trib- 
utary to this track to facilitate the prompt delivery of 
wheels removed from locomotives in the roundhouse. 
Space beyond the erecting and machine shop tributary 
to the transfer table is provided for the storage of truck 
wheels on axles, while space on the opposite side is re- 
served for tender storage. 

The boiler and tank shop is situated just west of the 
erecting and machine shop and is tributary to the crane 
served yard. The foreman’s office occupies one corner 
and a wing for brass foundry and shop for car wheel 
work are included in this shop building. While the dis- 
tribution of heavy material is provided for by the yard 
crane and transfer table, light material may be deliv- 
ered over a standard gauge industrial track which ex- 
tends through the erecting and machine shop, boiler and 
tank shop and the blacksmith shop. In the blacksmith 
shop a standard gauge yard track intersects with this dis- 
tribution track and a 6-foot turntable is located at the 
intersection. 

The blacksmith shop occupies a position at one end 
of the boiler and tank shop having a dividing wall be- 
tween the two shops. The output of the blacksmith shop 
is consumed by both the locomotive and car departments 
and while its position is not central, it is so situated as 
to provide for the distribution of material over a direct 
route to both departments, as well as to the roundhouse. 

The coach and paint shop occupies a position beyond 
the blacksmith shop, the space between being used for 
a storage yard. This shop is arranged transversely and 
access to the working tracks is by means of a ladder 
connected with the yard tracks. 

The storehouse is at one side of the territory occupied 
by shop buildings where the storehouse platform may 
be served by two tracks and where a string of cars on 
the storehouse track will not offer any obstruction to 
general yard traffic. The platform at one end is within 
the range of the yard crane so as to facilitate delivery 
either from the storehouse to any of the shop buildings 
or from any of the manufacturing shops to the store- 
house. 

The planing mill and freight car repair shed are side 
by side, with a common wall between them and both are 
tributary to the freight car repair tracks. North of the 
planing mill is a finished lumber shed. 

The power plant occupies a position practically at the 
center of the plant and at the center of distribution. It 
is almost an equal distance from the erecting and ma- 
chine shop, the boiler shop and the planing mill, the 
three shops consuming the greatest amount of power and 
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at the same time it is located convenient to the planing 
mill from which provision is made for the delivery of 
shavings, scrap lumber, etc., for use as fuel. 

The oil house is in an isolated building near the rounds 
house, where it is conveniently situated for the delivery 
of oil, waste, etc., to engines turned at this terminal. 

The roundhouse as erected for present needs includes 
fifteen stalls. However, provision is made for the com- 
plete circle to contain forty-one stalls, as future require- 
ments may demand. In connection with the roundhouse 
a modern locomotive terminal has been provided, with 
large coal and sand handling facilities, cinder pits and 
inspection pit. For the present, tracks radiating from 
the roundhouse turntable will be used for the storage 
of locomotives not requiring to be placed in the house. 
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floor and one track at the extreme east end of the build- 
ing from which the usual pit is omitted. The pits are 
43 feet long, arranged on 22-{oot centers. 

The erecting floor is 71 feet 9 inches wide between 
centers of crane columns. The height from floor to bot- 
tom chord of roof truss is 41 feet 6 inches and the height 
from floor to top of crane rail is 30 feet. 

The machine floor occupies a bay parallel with and 
adjacent to the erecting floor. It is divided into two 
sections, the division being marked by the row of col- 
umns carrying the crane girders for the machine floor 
crane, and the balcony girders. The section next to the 
erecting floor is for heavy machine work, while the 
further section is for light machine work and for the 
accommodation of the auxiliary departments. The floor 
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CROSS SECTION OF POWER HOUSE—KANSAS CITY SOUTHERN RAILWAY, 


To provide for future storage tracks when the complete 

circle has been erected a space has been reserved for 

standing tracks east of the coal shed and cinder pit. 
MACHINE AND ERECTING SHOP. 

The machine and erecting shop is a brick and rein- 
forced concrete building with an independent self-sup- 
porting steel structure, the whole being carried on foun- 
dations of concrete. The building is 356 feet long by 
152 feet 21% inches wide. The roof trusses include two 
principal spans, one over the erecting bay and one over 
the heavy machine bay, with a short truss over the 
light machine bay. 

Ample natural light is provided for by large windows 
in the side and end walls, by swinging sash carried in 
the sides of the monitor over each bay and by fixed clere- 
stony sash in the structure of the erecting bay extending 
above the roof of the machine bay. 

There are 15 transverse working pits in the erecting 
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area of the light section is increased by a balcony ex- 
tending the full length of the shop. 

The entire machine bay is 76 feet 8 inches from cen- 
ter of main columns to inner face of wall, of which 46 
feet 8 inches is occupied by the heavy machine tool sec- 
tion. The height from floor to bottom edge of roof truss 
is 35 feet. The balcony floor line is 19 feet 8% inches 
above the main floor and above the balcony floor is a 
clear height of 15 feet 3% inches. 

The general foreman’s office is elevated above the 
floor, supported by the balcony structure, and extending 
out into the heavy machine section it Occupies a position 
practically at the center of the machine floor, whence a 
commanding view may be had of the machine depart- 
ment. 

The erecting floor is served by a crane of 120 tons 
capacity having a span of 71 feet 414 inches. The low- 
est portion of the crane girder is 30 feet above the floor, 
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of sufficient height to transfer a boiler above engines 
standing on the erecting pits. 

The heavy machine section is served by a crane of 10 
tons capacity having a span of 42 feet 144 inches. The 
top of the crane rail is 28 feet 914 inches above the floor 
and the crane runway girders are supported on brack- 
ets carried by the columns supporting the roof structure. 

BOILER AND TANK SHOP. 

The present boiler and tank shop was originally used 
for the machine and erecting shop. It contains seven 
transverse working pits in addition to an entering track 
at one end. One end of the shop is occupied by the 
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COACH AND PAINT SHOP, 

The coach and paint shop is another of the old build- 
ings of the original layout and no change in the build- 
ing structure was made here. The building is 144 feet 
2 inches long by 107 feet wide, covering six transverse 
working tracks arranged on 21-foot centers, approached 
by a ladder system of yard tracks. Each track has a 
standing capacity of two coaches of small size. Var- 
nish room, cleaning room, drying room, etc., occupy 
compartments at one end of the shop. 

STOREHOUSE. 
The storehouse is one of the original buildings. It 
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office of the foreman, a car wheel and axle shop and a 

brass foundry. The brass foundry occupies the space 

formerly devoted to the original power house. The erect- 

ing floor occupies the section of the building toward the 

yard crane and the floor in the parallel bays is used 

for machine work, steel plate work, laying out, etc. 
BLACKSMITH SHOP. 

The blacksmith shop is adjacent to the boiler and tank 
shop. The interior of the shop is 120 feet by 90 feet. 
This is one of the old shops of the original plant, but it 
has been improved and enlarged 100 per cent by removal 
of the boiler shop from this section of the building. 


PLAN OF POWER HOUSE—KANSAS CITY SOUTHERN RAILWAY, 


PITTSBURG, KANS. 


is situated almost at the extreme end of the midway, on 
the north side, and one end platform is served by the 
yard crane. In addition to the office of the stores de- 
partment, this building houses the offices of the super- 
intendent of machinery and his entire force, including 
the drafting room. The building is 173 feet long by 55 
feet wide, of one story, entirely surrounded by storage, 
loading and unloading platforms. 

PLANING MILL. 

The planing mill is adjacent to the crane served por- 
tion of the midway with which it is connected by a 
standard gauge material track. The section of the mill 
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PARTIAL LONGITUDINAL SECTION OF POWER HOUSE—KANSAS CITY SOUTHERN RAILWAY, PITTSBURG, KANS. 


nearer the midway is separated from the remainder of 
the building by a wall and is occupied by a locomotive 
carpenter shop. The building occupied by these two 
shops is 202 feet 8 inches long by 68 feet wide. This 
building and the freight car repair shed are portions of 
the original plant, but the mill has been considerably en- 
larged at the sacrifice of some of the car repair space. 
FREIGHT CAR REPAIR SHED. 

The freight car repair shed is next to the planing mill, 
with a common wall between the two, and is tributary 
to the midway. The shed is 202 feet 8 inches long by 
48 feet wide, covering two longitudinal tracks, spaced 
on 24-foot centers. These tracks are continuations of 
yard repair tracks and extend into the yard served by 
the crane. 

POWER HOUSE. 

The power plant occupies a position at the center of 
the layout and is but a short distance from the planing 
mill. It is housed in a brick-and reinforced concrete 
building with steel roof trusses carried by the walls. The 
foundation is of concrete. The building is 101 feet 6 
inches by 98 feet 7 inches, divided longitudinally by a 
brick wall 13 inches thick, into two sections for the boiler 
room and engine room respectively. The separating wall 
e::tends from the foundation to the roof of the monitor 
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traversing the full length of the building. The floor 
of the boiler room is 4 feet below grade and the floor of 
the engine room iz 4 feet above grade. The floors are 
of reinforced concrete. The interior of the boiler room 
is 39 feet 11 inches wide and the clear height from floor 
to roof truss is 38 feet. The interior of the engine room 
is 37% feet wide and the clear height is 25 feet. 

The engine room is served by a traveling crane of 
24,000 Ibs. capacity operated by hand from the floor, 
having a span of 35 feet 4 inches. The crane runway 
girders are 15-inch I beams carried on 12-inch pilasters 
corbeled to 18 inches at the top and capped with con- 
crete. The top of the runway girders is 19 feet 6 inches 
above the floor. 

Coal is carried in a reinforced concrete pocket just 
outside of the boiler room to which access is had by 
openings through the intervening wall. The bin has 
hoppered floor. One wall slopes from a point 16 feet 
from the wall of the boiler room to a point 6 feet 8 inches 
from the wall, so that coal will fall by gravity toward 
the boiler room floor. Above the coal pocket is a stand- 
ard gauge track supported on steel beams to which coal 
cars are delivered. The coal pocket and delivery track 


are covered by steel canopy roof immediately adjacent 
to the wall of the boiler room. 
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CROSS SECTION OF ROUNDHOUSE—KANSAS CITY SOUTHERN RAILWAY; PITTSBURG, KANS, 
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The boilers are operated with natural draft produced 
by a chimney 175 feet high and 7 feet 6 inches in diam- 
eter. The chimney is built of reinforced concrete of the 
Weber design. The location of the chimney is such that 
it will occupy a central position when the power plant 
shall have been increased to the capacity of the building 
or 100 per cent. 

The boiler equipment includes two batteries, each with 
two Heine water tube boilers of 250 h. p. each, fired by 
hand. The grates are of the Dorrence type made by 
the Chicago Rocking Grate Co. 

Boiler feed water is heated by a Colles 1,200 h. p. 
feed water heater and delivered to the boilers by two 
10-614-12 “American” boiler feed pumps. Condensa- 
tion water from steam piping is returned directly to the 
boilers by a special system. Condensation water from 
































RAILWAY ENGINEERING AND MAINTENANCE OF WAY 9 




















6 —- 34 
| 
| 
j | 
| 


ital nae: 2 


£ 








7 —s 
cosa. 
i 


= 





Nest Elevation OH Mouse ==3~ TF 
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PITTSBURG, KANS 


type, operating at 115 and 230 volts. They were fur- 
nished by the Western Electric Company and we be- 
lieve are the first machines of this kind made by the 
above company. The switchboard is of Monson slate 
made by Kohler Brothers. The 1,500 cubic foot air 
compressor was furnished by the J. Geo. Leyner Manu- 
facturing Company and is of rather an unusual type 
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PLANS, SECTION AND ELEVATION OF OIL HOUSE—KANSAS CITY SOUTHERN RAILWAY, PITTSBURG, KANS. 


the heating system is returned to the feed water heater 
by two Marsh vacuum pumps. The general water serv- 
ice is maintained by two Platt Iron Works 750-gallon 
Compound Underwriter fire pumps arranged with switch 
valve for connecting high pressure steam to both cylin- 
ders, when pumps are used for fire service with 100 
pounds pressure. 

The engine room equipment consists of the following: 

One 300 kw. direct connected generating unit. 

One 150 kw. direct connected generating unit. 

One 1,500 cubic foot air compressor. 

One 750 cubic foot air compressor. 

The engine for the 300 kw. unit is of the Corlis heavy 
dutv type operating at 100 r. p. m. while the 150 kw. 
engine is of the 4-valve type operatine at 150 r. p. m. 
Both engines were furnished by the H. N. Strait Com- 
pany. The generators are of the 3-wire direct current 


two-stage air cylinders, thus being practically two com- 
plete two-stage air compressors connected together. The 
750 cubic foot compressor was in the original plant and 
removed to the new building and is of the Chicago Pneu- 
matic Tool Company make. 

ROUNDHOUSE. 

The roundhouse occupies a position convenient of ac- 
cess from the machine and erecting shop and being near 
the midway, communication with the other departments 
is easy. By: being situated at one side of the property 
the terminal tracks and auxiliaries serving the round- 
house offer no impediment to the operation of the shop 
plant. 

The roundhouse is constructed with wood framing and 
brick end walls on concrete foundations. The outer wall 
is of reinforced concrete, sill high, and above this height 
the structure is of wood with large windows. The 
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columns on the inner circle are of cast iron with wooden 
swinging doors, reinforced with steel. 

The construction of the roof provides for its main 
portion to slope gradually upward from the outer wall 
to a point just back of the cab of the average locomo- 
tive when standing with its stack under the smoke jack 
and headed away from the turntable. The roof over 
the inner portion of the house in which the tanks stand 
is lower than the main portion and slopes towards the 
doors. The vertical portion of the structure between 
the two sections of the roof is equipped with swinging 
glass sash and ventilators, thus admitting light at a point 
above the cab and adding to the means of ventilation. 

The span of the roundhouse is 92 feet 3 inches with 
98 feet 634 inches from inner wall to center of turn- 
table. The table is 80 feet long, furnished by the Strobel 
Steel Construction Co., operated by an electric tractor 
furnished by Geo. P. Mehoes & Bro. 

Smoke jacks are of 3¢-inch Johns-Manville asbestos 
transite board, having a flare of 8 feet by 3 feet at the 
bottom and tapering to 2 feet by 3 feet at the top. 

The heating system is of the hot blast type with a 
slight variation from the usual manner of leading ducts 
from the main heating duct to the pits. Each lead duct 
is connected with two openings in the wall of one pit 
and with one opening in the wall of the next pit, so that 
hot air enters both sides of each pit. 

The pits are 60 feet long by 3 feet 11 inches wide, 
with side and end walls of concrete. They are 2 feet 
8 inches deep at the outer circle and 3 feet 2 inches in 
Bottoms are of paving 
A small cess- 


depth at end toward turntable. 
brick on edge resting on a bed of sand. 
pool at the end of each pit, covered by cast iron grat- 
ing, is piped to the general sewer system. 

The roundhouse floor is covered with a’ coating of 
cinders 8 inches thick, well tamped. 

Drainage-of the roof sloping toward the inner circle 
is provided for by a gutter extending the full length of 
the roof. Outside of the gutter is a crown sloping to- 
ward the gutter to provide against any water falling 
in front of the doors which would freeze in winter. 
The gutter is drained by 4-inch cast iron pipes leading 
down inside the house to the cesspools of the pits. This 
arrangement is clearly shown by the sectional drawing 
of the roundhouse. The house is piped throughout for 
water, air, steam, and a blow-off main is provided with 
connections for each pit. A portable injector is used 
with the steam and water connections. 

The arrangement of terminal facilities provides for 
the rapid movement of locomotives turned at the round- 
house without unnecessary switching or delay. There 
are two inbound and two outbound tracks. On one in- 
bound track is an inspection pit with cinder pit adjoin- 
ing and a second cinder pit nearer the turntable. At 
each cinder pit is a water column and a sand column 
serving both an inbound and an outbound track. 

The sand columns represent a novel and unique ar- 
rangement which is at the same time quite simple. Wet 
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sand is stored and dried in the usual manner, but in- 
stead of delivering dry sand to a bin elevated immedi- 
ately above the sand house, it is delivered to two tanks 
elevated 24 feet 6 inches above the rail and conveniently 
situated at the cinder pits. Each tank is carried on a 
column built up of two 10-inch channels laced together 
with angle bars, and supported on a concrete base. One 
column is about 150 feet from the point of supply and 
the other is about 115 feet. Sand is delivered by air 
through pipes 3 inches in diameter. 

A coal storage space 150 feet long by 24 feet 10 inches 
wide, having a capacity of 400 tons, is situated east of 
the cinder pit and inspection pit. This is traversed by 
a trestle to facilitate the delivery of coal in dump cars. 
Coal is delivered to locomotive tenders by a locomotive 
crane operating over the track between the cinder pit 
and the coal storage. The cinder pit is cleaned by the 
same crane transferring cinders and ash from the pit 
to suitable cars. 

Three cross-over tracks connect an inbound and out- 
bound track in order to facilitate movement around one 
or both cinder pits in case of a blockade. 

An engine entering the terminal is spotted over the 
inspection pit where inspection is made immediately up- 
on arrival. The report is made to the roundhouse at 
once in order that any necessary preparations may be 
made or required parts ordered before the engine enters 
the house. Over either cinder pit an engine may be 
spotted to take sand and water at the same time, while 
the fire is being knocked. Following the principle that 
a roundhouse is a repair shop and not a storage shed, 
ample provision is made for standing locomotives ready 
for dispatching on outside storage tracks in order that 
roundhouse pits may be reserved for boiler washing and 
for repairs that are absolutely necessary. 

OIL HOUSE. 

The oil house is one of the new buildings of the plant 
and includes a number of novel and interesting features. 
It provides for the storage and distribution of oils and 
waste for the terminal at which it is situated only. Its 
location as a portion of the general layout is near the 
roundhouse and at the same time easy of access from 
the machine and erecting shop, in order to provide for 
delivery of supplies to locomotives entering the round- 
house and for the distribution of such oil as is required 
in the machine shop. 

The oil house includes a basement in which the stor- 
age tanks are located and a single story above for the 
storage of waste and for the distribution of supplies. 
The basement is built entirely of reinforced concrete and 
is 58 feet 8 inches long by 37 feet 8 inches wide and 
as the upper portion of the house is but 41 feet 6 inches 
long by 14 feet wide, the roof of the basement forms 
a platform around the storehouse. The surface of the 
platform is 4 feet above grade and the floor of the base- 
ment is 7 feet below grade. <A double incline paved 
with brick provides a convenient means of traffic be- 
tween the basement and the platform. . 
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The walls of the oil house above the basement are of 
brick and the roof is made of 44-inch cinder concrete 
reinforced with No. 10 expanded metal and supported 
on trusses of 45-pound old. rail. 

The oil tanks are of novel design, being built of re- 
inforced concrete and the basement walls form a por- 
tion of the walls of the tank. The tanks are nearly 
square ; they are lined with No. 9 sheet zinc and the floor 
of each tank slopes toward the outlet. The interior di- 
mensions of each tank are 10 feet 9 inches by 10 feet by 
10 feet 6 inches in depth. There are eight tanks so ar- 
ranged along the outer walls as to leave a longitudinal 
space in the basement 12 feet wide and a transverse 
space 8 feet wide, between the pairs of tanks, to be used 
for the storage of barrels of oil. In the platform above 
each tank is a manhole 1634 inches in diameter. Each 
n..nhole is covered with a cast iron cap fitting a cast 
iron lining. 
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The upper portion of the house is divided into two 
sections by a fire wall, one section for general distribu- 
tion of supplies carried and one for the storage of waste. 
The waste room is still further subdivided by a woven 
wire partition 4 feet 6 inches from the intermediate wall, 
providing separate compartment for loose waste con- 
venient to attendant. 

Oil is delivered from the storage tanks by a system 
of auxiliary steel tanks to faucets in the delivery room 
by compressed air. Pipes from the several tanks lead 
to two sets of faucets, one set on each side of the deliv- 
ery room, arranged in a recess in the wall so that they 
will not extend out into the room. Beneath each set of 
faucets is an oil sink to provide against waste and to 
collect drippings. The delivery counter is at the end 
of the delivery room opposite to the door of the waste 
room. All openings are equipped with steel rolling 
shutters and doors. 





Construction on the Western Pacific Railway 


: ee Western Pacific line, extending from Oakland, 
California, across the Sierra Nevada mountains to 
Salt Lake City, Utah, is a good example of the present 
practice in railroad construction. The maximum grade 
on the entire line is only 1 per cent and the maximum 
curvature is 8 degrees. It should be noted that the Sier- 
ras are crossed on the above grade and at an elevation of 
about 5,000 feet above sea-level, the summit being at 
Beckwith Pass. It is said that there will not be a snow 
shed anywhere on the road. 

Another feature of the road is the tunnel construction. 
There are 47 tunnels, aggregating 45,450 feet in length, 
and the largest four are 7,294, 5,989, 5,560 and 4,287 feet 
in length. 

The road from Chilkoot tunnel to Oroville is through 


an almost inaccessible region. The Nevada-California 
state line is crossed at an elevation of 4,360 feet and the 
approach to Beckwith Pass, 5,618.76 


level, is on a grade of 0.8 per cent. 


feet above sea- 
About 20 miles west 
of the latter point, there is a 1 per cent descending grade 
to Oroville which is 198.95 feet above sea-level. 

About a mile west of Spring Garden tunnel is located 
Williams Loop, which has a maximum diameter of 1,600 
feet and a length of about 5,600 feet. The difference in 
elevation between the two tracks where they cross is 33 
feet. The maximum curvature on the loop is 8 degrees 
and the minimum is 5 degrees. 

The tunnels through the Sierra Nevadas are for single 
track construction, being 16 and 17. feet in width. The 
16-foot section is used on tangents and curves of 3 de- 
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grees or less and the 17-foot section on curves of over 3 
The cross-section of the tunnel has an area of 
requiring an excavation of about 13.7 
The distance from base 
All timber is of 


degrees. 
about 370 sq. ft., 
cu. ft. per lineal foot of tunnel. 

>? 


of rail to roof of tunnel is 21 ft. 3 ins. 
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Oregon pine, the main timber being 12x12 ins. and the 
lagging 4x12 ins. 

It is not expected that the road can be completed be- 
fore September, 1908. The work is in charge of Mr. V. 
G. Bogue, vice-president and chief engineer. 
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Proposed Rail Sections 


HE rail sections, here illustrated, have been recom- 

mended by the committee of the American Railway 
Association on “Standard Rail and Wheel Sections.” 
These new designs were submitted for the consideration 
of the members and will probably be discussed and acted 
upon at the April meeting of the association. The illus- 
trations cover the two types of 80, 90 and 100 pound 
rails. 

The principles involved in the design were agreed upon 
by the sub-committee. These principles are outlined as 
follows: First, the distribution of metal between head 
and base should be such as to insure the best control of 
temperature in the manufacture of the rail; second, the 
percentage of metal in the base should preferably be equal 
to or slightly exceed that in the head and the thickness at 
extremities of flanges should be such as to permit the en- 
tire section to be rolled at low temperature, reducing in- 
ternal stresses and extent of cold straightening to a mini- 
mum and also making the texture of the section more 
homogeneous; third, the proportioning of the sections 
should be such that they possess an amount of stiffness 
and strength that will secure the best conditions of man- 
ufacture and service, and, fourth, certain limitations as to 
dimensions of details are advisable. 

The limitations of the dimensions of details are as fol- 
lows: 

1. The width of base to be % inch less than the height. 
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PROPOSED 80-POUND RAIL SECTION—SERIES A. 


2. The fishing angles to be not less than 13 degrees 
and not greater than 15 degrees. 

3. The thickness of the base to be greater than with 
existing sections of corresponding weight. 

4. The thickness of the web to be no less than in ex- 
isting A. S. C. E. sections of corresponding weight. 

5. A fixed percentage of distribution of metal in head, 
web and base for the entire series of sections need not be 
adhered to, but each section in a series can be considered 
by itself. 

6. The radii of the under corner of the head and top 
and bottom corners of the base to be as small as practi- 
cable with the colder conditions of rolling. 

v. The radii of the fillets connecting the web with head 
and base to be as great as possible for reinforcement pur- 
poses, consistent with securing the necessary area for 
bearing surface under the head for the top of splice bar. 

8. The sides of the head should be vertical or nearly 
So. 

9. The radii of the top corners of the head should not 


be less than 3% inch. 
The data for Series A rail sections is given with the il- 


lustrations and that for Series B rail sections is as fol- 


lows: 


Calculated weight, pounds........ 80.7 90.5 100.5 
Area of head, square inches..... 3.07 3.56 3.95 
Per Cet OF WOME, 6. 66 xno os es 38.8 40.1 40.2 
































PROPOSED 80-POUND RAIL SECTION—SERIES B. 
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PROPOSED 90-POUND RAIL SECTION—SERIES A. 
Area of web, square inches...... 1.54 1.70 1.89 
Pir Oe OEE ns fcc cc ecee' 19.5 19.2 19.2 
Area of base, square inches...... 3.30 3.61 4.01 
oe 8 ree 41.7 40.7 40.6 
Total area, square inches........ 7.91 8.87 9.85 
Moment of inertia.............. 25.1 32.3 41.3 
Section modulus, head .......... 9.38 1145 13.70 
Section modulus, base........... 11.08 13.21 15.7 
Ratio periphery to area, head.... 1.79 1.68 1.64 
Ratio periphery to area, web..... 3.57 3.65 3.60 
Ratio periphery to area, base..... 2.72 2.58 2.49 
Ratio periphery to area, total..... 2.53 2.42 2.37 


Each series included designs for 60 and 70 pound rails. 
The sections provide for a larger proportion of metal in 
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PROPOSED 90-POUND RAIL SECTION—SERIES B. 


the base than in the head. The Series A sections have 

greater moments of inertia than those of Series B and 

are also stifter. In the design of the former the girder 

function of the rail and its ability to distribute the load 

over a number of supports was emphasized. 
——__+-# 

The Pennsylvania Railroad Company announces that 
it will continue the policy inaugurated some time ago of 
furnishing to the public prompt and accurate information 
of interest relative to its affairs, and that Mr. Ivy L. Lee, 
who retires from the firm of Parker & Lee (who have 
hitherto acted for the company in this capacity) will on 
January 1, 1908, enter the service of the company, and 
have particular charge of this work. 
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Manufacture of Steel Rails 


A a recent meeting of the Central Railway Club 
at Buffalo, N. Y., a paper was presented by Mr. 
Franklin E. Abbott, on the subject of “Steel Rails.’ An 
abstract of this paper is here given, being almost en- 
tirely a discussion of steel rails from the utilitarian point 
of view. The description was limited to the Bessemer 
steel process of rail manufacture and the references to 
rolling mills were to the mills of the Lackawanna Steel 
Company. 

The process of mining Messebe ores, from which sta- 
tistics show two-thirds of all rail steel is made, is very 
simple. The ore beds are only a shallow depth below 
the surface, the maximum now not exceeding 50 or 60 
ft. The earth, covering the ore, is stripped from the 
ore beds by the ordinary methods used in railroad con- 
struction. After the ore is uncovered the process of 
mining is carried on by steam shovels after the method 
of excavating a gravel pit. One plan is to start a long 
trench and, as the depth increases, lay switchback tracks 
so that a workable grade may be maintained. Another 
is to excavate the mine circularly, working in a circle 
from 4 to % mile in diameter. Steam shovels are 
worked inside of a circular pit and ore cars are operated 
over tracks laid in form of spiral to the most practicable 
curves and grades. 

The ore dump cars carry the raw material to the docks 
at Duluth and Superior, where they are weighed before 
the ore is dumped into large pockets. The ore is loaded 
into the vessels almost entirely through chutes and at 
its destination is unloaded by clam shell buckets. There 
is very little hand-work required in the removal of the 
ore from its native bed to the furnace. 

The ore is charged into the furnaces with the proper 
proportion’ of coke and limestone and the pig iron is 
tapped out at the base. Steel is made by a direct pro- 
cess, which consists in taking molten iron direct from 
the blast furnaces to the steel plant and continuing the 
process of making steel without allowing the iron to be- 
come solidified. The iron is carried from the furnaces 
in ladles, which hold about 20 tons, and poured in a 
large mixer of about 200 tons capacity in order to make 
a better average composition of iron and produce a more 
uniform grade of steel. 

The iron is drawn from the mixer into ladles of 10-ton 
capacity and charged into the converter, where the iron 
is changed into Bessemer steel. The steel is then poured 
into a ladle and from the ladle it is tapped into ingot 
molds where it is left to solidify. The ingot molds, 
which are set upright on heavy cast iron table cars, are 
moved under the stripper, which consists of a crane 
equipped with a combination of lifters and plunger. The 
ingots are forced through the bottom of the molds and 
left standing upright on the car. 

When the molten metal comes in contact with the 
mold it hardens immediately at the sides and base and 
gradually toward the center. The contraction of the 


metal causes the mass to draw in at the top, the cavity 
extending a few inches down. This action is termed 
piping. Segregation of the constituent elements, such 
as carbon, sulphur and phosphorus, also develops in the 
process of cooling. On account of this latter difficulty 
the steel has an excess of the elements above named at 
the top of the ingot where the metal is last to cool. The 
steel is inferior at the top of the ingot and this section 
of the ingot is discarded. 

After the ingots are stripped, they are forwarded on 
the same iron cars to the rail mill, deposited in reheating 
furnaces, called soaking pits, and left there until brought 
to the proper temperature for rolling. The ingots are 
placed in a vertical position in the soaking pits, where 
they remain for 90 to 150 mniutes. The heat treatment 
brings the ingot to a more uniform temperature and to 
an approximately plastic condition for the rolling mills. 
The ingots are conveyed quickly to the blooming rolls 
where two passes are first made causing a heavy reduc- 
tion. In the next set of rolls four passes are made and 
a bloom about 8x8 inches, 20 to 22 feet in length, is 
formed. Sufficient metal is then cut off one end to 
remove all traces of the inferior steel and off the other 
end to make the face square and solid. After the shear- 
ing, the bloom is conveyed to the roughing rolls where 
a rough form of rail section is worked out in four passes. 
The bar then goes to the finishing rolls, making four 
more passes, and finally is given a last finishing pass, 
when the rail section is practically completed. The block 
of steel, about 18 inches square and 50 inches long, was 
changed into a rail with a sectional area of 6 to 7 square 
inches and 175 feet in length. The operation requires 
8 or 9 minutes. 

The long rail is then taken to the hot saw and the re- 
quired lengths are cut one at a time, thence through the 
cambering rolls to the cooling beds. In the cambering 
rolls the rails are given a curvature with the head arching 
upwardly in order that the rails will cool as nearly 
straight as practicable. The rails are passed from the 
cooling beds to the presses where they are straightened, 
drilled, finished and inspected. 
spected. 

There are 9 or 10 classifications of rail failures, but 
more than 95 per cent can be placed under less than half 


that number. The head failures are the result of pip- 


ing, or of the metal shearing off at the sides, usually / 
The piping ish 


about on line with one side of the web. 
a defect inherent in the steel and the responsibility 


for this rests with the manufacturing. While every pre-§ 
caution is exercised against defective material, some 
“creeps into use now and then because piping in ingots® 


is not always confined to the top, occurring sometimes all 
the way down through the center. 
not give any indication at the ends or on the surface 


when the rails are finished, but usually develops underg 


traffic, the head flattening or spreading out. Only 4 
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small percentage of piped rails give out suddenly with- 
out first showing this condition on the head surface, and 
thus affording time for their removal. 

Split head failures occur mainly on high curvature 
track and on the inside or low rail of the curves. Ir- 
regular bearings of worn wheels and cross strains by 
tread of false flanges on extreme outside corner are 
causes. Such breaks are generally found about on line 
with side of web, this leverage bringing the maximum 
stress at top of rail heads. 

Failure, also results from the flow of metal or the 
crushing off at the corners of the head. The metal is 
caused to flow or shell off in long, ragged strips when 
the inside wheel of a train passes around a curve and 
not only rolls, but also slips over the rail and, too, if 
the gauge is wide, slides across the head. While such 
rails present a bad appearance and ordinarily show ex- 
cessive wear, they are not unsafe and may be retained in 
service until completely worn out. 

Complete fracture of the entire section is more often 
the cause of failure and is the most dangerous. These 
breaks are of three distinctive characters. The first is 
the square break, the fracture being almost at a right 
angle with the axis of the rail and often quite as regular 
as a saw cut. The fractured surface may be fine, close 
and homogeneous in texture, but the shape of the break 
indicates excessive hardening properties in the metal 
which bring it close to the point of brittleness and allow 
it to be easily ruptured by shock. The second is the 
angular, or shearing, break which passes through the 
section at an angle with the longitudinal axis. This 
shows that the rail elongated before breaking and indi- 
cates ductility and a good grade of steel. The third is 
the base break which covers a large percentage of the 
failures. This break starts at the center of the rail base, 
develops longitudinally from 6 to 18 inches and then 
runs out to the edge of the flange, resulting in a half- 
moon or flange break. In some cases it extends upward 
through the rail, causing fracture of the entire section. 

The T-rail should be considered chiefly, or almost en- 
tirely, as a girder reaching across short spans supported 
at the ends and loaded at the center. The base is prop- 
erly shaped to sustain tensile strain and rests on founda- 
tions placed every few inches along its length and, as 
the spans are short, enormous loads may be carried by 
the average sized rail. The rail foundation, however, is 
unstable and yielding and the whole bearing surface of 
the rail is quite irregular and uneven. In consequence 
thereof the base is subject to excessive compressive 
strains and in compression the rail base will buckle. The 
tails that fail, constitute, however, only a fraction of 1 
per cent of the total tonnage. 

For a new design of rail section to withstand the 
heavy loads and fast traffic of today, it is suggested that 
the head and base be reinforced, that the distribution of 
metal be nearly balanced and that the width of base be 
less than the height of rail. The advantages of a bal- 
anced section with comparatively thick base are as fol- 
lows: First, lower temperature of the whole section at 
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the final pass, a colder finish of the rail head, giving 
better and denser wearing material; second, less cam- 
bering and better hot straightening, reducing, as much 
as possible, the objectionable cold straightening work; 
third, a reinforced head to provide against splits and 
other head failures, and, fourth, a reinforced base to 
overcome the weakness that seems so prominent in pres- 
ent pattern rails. 





Progress on New Panama Railroad 
ORK on the new location of the Panama railroad 
is advancing steadily. The new location leaves 
the old line near Mindi, and the grading between that 
point and Gatun is practically finished. 

One of the largest railroad embankments in the world, 
and probably the largest in point of average height to 
length, is located at Gatun on the new line of the Panama 
railroad. It crosses the valley of the Gatuncillo river at 
an average height of about eighty-two feet, is 114 miles 
long, and contains over 2,600,600 cubic yards of material. 
Owing to the great height and !ength of this fill it will be 
necessary to build it in three sections. A trestle, thirty 
feet high and running the entire length of the fill, will 
first be built, from which material will be dumped by the 
construction trains. When the dirt reaches the top of the 
trestle another 30-foot trestle will be built on the dump 
thus formed, and the operation will be repeated until the 
final grade of the railroad is reached. The fill crosses an 
arm of the lake that will be formed by the Gatun dam 
and an opening will be left at the bottom of the fill in 
case it ever becomes necessary to drain the lake. In 
order to allow passage for boats a drawbridge of the Bas- 
cule type, about 100 feet long, is being considered. 

The new bridge over the Chagres river near Gamboa 
will be 1,320 feet long, consisting of fourteen 80-foot 
through-girder spans and one 200-foot through-truss 
span. The contract for the steel work has been let to the 
Penn Bridge Company and delivery will begin next 
March. The fifteen spans will rest on fourteen piers and 
two abutments, all of which will be built of concrete on 
pile foundations. The south abutment and the two south 
piers are completed and the pile foundation driven for a 
third pier. It is estimated that the masonry work will be 
nnished about July, 1908. 

There will be a tunnel at Miraflores, the first on the 
Isthmus, about 600 feet long. The north approach to it 
is practically completed and 75 feet of heading has been 
driven. The south approach is also completed and tlie 
heading has been started. It will be a single track iun- 
nel and will be lined its entire length with concrete. The 
above information was obtained from the Canal Record. 


Bie 





The firm of Parker & Lee, heretofore engaged in the 
work of publicity at 20 Broad street, New York, was dis- 
solved on December 31, 1907, by the retirement of Mr. 
Ivy L. Lee. The business will be continued at the same 
address, George F. Parker for this purpose having asso- 
ciated with himself Charles A. Bridge, hitherto manager, 
under the firm name and title of Parker & Bridge. 
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Technical Training 


T the December meeting of the Western Railway 

Club a paper on the subject of technical education 
was presented by Mr. Richard T. Crane, Sr., president 
of the Crane Company. The paper urged the futility of 
technical education, maintaining that college education 
seems almost fatal to success in the business domain as 
be distanced by clerks and 


technical graduates will 


mechanics. 

On the second day after the presentation of this paper, 
the following editorial appeared in the columns of the 
Chicago Daily Tribune: 

Large amounts of money have been given by practical 
men of affairs to establish and endow technical schools. 
The fact that, having been denied the advantages of 
training in the schools, they desire to give better oppor- 
tunities to people of another generation is a pretty good 
reason ior the existence of such institutions. It prob- 
ably is true that the greater part of the millions given 
to higher education of whatever sort has come from the 
bounty of men who made their wealth without having 
had the advantages of the training which they seek to 
give to those who are to follow them. It is unreason- 
able to suppose that large endowments would be given 
in this way if the self-made donors did not realize their 
own loss because of the lack of educational opportunities. 

Another fact is equally apparent. The technical schools 
cannot turn out well equipped men fast enough to meet 
the constant demand for their services. Any professor 
of standing will bear testimony that the requests made 
for trained men in his department exceed the available 
supply. In many of the technical schools the members 
of the graduating classes are placed before they receive 
their diplomas, leaving the institution on commencement 
day to begin work in good positions. In some lines no 
one but such a graduate can secure a place. Such a con- 
dition of things is eloquent of the worth of technical 
training. 

If a thousand men whose training was limited to a 
grammar school course and practical experience in the 
shop were selected and put side by side with another 
thousand from Rensselaer, Massachusetts Institute, the 
Sibley School, Purdue, Stevens Institute, Worcester Poly- 
technic, and similar technical schools the chances are 
many that the latter group would furnish the larger num- 
ber of efficient and successful workers. If the attain- 
ments of the entire body of graduates of American tech- 
nical schools were compared with those of an equal num- 
ber of workers without any advantages of the schools 
the result would not be doubtful. 

The captains of industry are relatively few. Their 
success often has been due to native genius. Sometimes 
peculiar conditions have helned them forward. Leader- 
ship in other fields has come in the same wav. Those who 
have been trained for command often have failed com- 


pletely. But where one man has gone from the gram- 


mar school and the four vears’ observation in the shop 
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to the head of a great establishment there have been 
thousands who have trudged their way through life with 
little enjoyment of its opportunities, with relatively small 
influence upon their fellows, and with a horizon limited 
by the walls of the factory. 

Hundreds of educated men have wasted their chances. 
Hundreds have failed completely in a chosen profession. 
Leadership among them may have been less frequent than 
it should have been. But the great majority of those who 
crowd the technical schools to overflowing are there be- 
cause of the encouragement of employers or friends who 
tell them of the better opportunities open to those who 
are educated. It is not by the relatively few captains of 
industry that the technical schools are to be judged. Nor 
are the many failures to be charged against them without 
frank recognition of the percentage of failures every- 
where. It is in raising the average of intelligence that 
their greatest value lies. 





The Waning Hardwood Supply 


HE following extract of Circular 116 of the Forest 
Service, U. S. Department of Agriculture, relates 
to the solution of the hardwood supply : 

If it is true that the hardwood supply is approaching 
a condition of shortage which would paralyze many of 
the greatest industries and gravely affect the entire 
country, then it is important to seek diligently the best 
means to avert it, or if that is not wholly possible, to 
reduce its injuries to the minimum. 

The belief is common that the substitution of soft- 
v-ood, metal, and concrete for hardwood will gradually 
take place as the supply of the latter is reduced. Already 
the substitution of metal has made much progress. It 
has replaced hardwood to a considerable extent in the 
manufacture of implements, furniture and cars. and even 
in the interior finish of office buildings +4 in general 
construction work. Concrete has also some into wide 
use in construction. Yet, prominent as these materials 
have become, they seem not to have reduced the demand 
for hardwood, which, besides being retained for the 
greater number of its original uses, has also found new 
ones. There is not now much tendency for softwoods 
to replace hardwoods, and there is not likely to be, be- 
cause they have not the strength or other properties to 
make them acceptable as substitutes. The replacement 
of hardwood by other materials is to be welcomed where 
those materials make for better service and cheaper cost. 
Where they will not, and experience thus far shows this 
list to be a large one, the problem of a hardwood short- 
age must be solved in another way. 

There seems to be but one practicable solution, and 
that is to maintain permanently under a proper system 
of forestry a sufficient area of hardwood land to produce 
by growth a large proportion of the hardwood timber 
which the nation requires. 


Where is this land to be found? Not in the Ohio 
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valley, the Lake states, or the Mississippi valley, for the 
reasons already given. It is to be found in the Appala- 
These mountains increased their pro- 
hardwood output from 42 to 48 
per cent during the past seven years. On the principle 
of using the land for its highest purpose they should 
further increase their proportion to not less than 75 per 
cent. Other sections of the country will readily furnish 
the remaining 25 per cent. 


chian mountains. 
portion in the nation’s 


APPALACHIANS THE KEY TO THE SITUATION, 

The mountain ranges from Maine to Alabama should 
be made to produce the greater part of the hardwood 
supply, because growing hardwood timber is their most 
profitable use. There is, in fact, no other use to which 
the surface of these mountains can permanently be put. 
That they can not be successfully farmed has been 
proved in thousands of cases. For the most part they 
can not even be permanently grazed. 

It is in the production of timber that they excel. They 
bear the greatest variety of species and the best re- 
maining hardwood growth anywhere to be found. Freed 
from their enemies—fire and unwise cutting—their for- 
ests readily reproduce the best kinds of timber. Out- 
side of local areas of the Pacific coast nowhere else is 
forest growth so rapid. Even land cleared and farmed 
to the complete exhaustion of its soil will in this region 
in time reclothe itself with forests, if only it is protected. 

Field estimates by counties show that south of Penn- 
sylvania there are in the Appalachians 58 million acres 
of forest land, practically all of which is covered with 
hardwood and over 85 per cent of which is in a cut-over 
or culled condition. Including the mountains of Penn- 
sylvania, New York and New England it is probably 
safe to estimate that the entire Appalachian area in- 
cludes as much as 75 million acres primarily adapted for 
hardwood timber. Only a very small part of this is 
still in virgin growth. By far the great part of it has 
been cut over, and some of it has been cleared. 

Well managed and protected from fire, this area has 
enormous producing powers. Studies by the Forest 
Service of average virgin and cut-over lands in eastern 
Tennessee show that under protection these lands are 
capable of producing 50 cubic feet of wood per acre an- 
nually. 
means for the area of 75 million acres a possible annual 
production of 3 billion cubic feet. 

How does this compare with the annual requirements? 
The 25 billion feet, board measure, used annually (al- 
lowing a product of 8 feet B. M. for each cubic foot, 
which is believed to be not too high under present utili- 
This 
is just about equal to the amount which the Appalachian 
forest is capable of producing. When it is remembered 
that the Appalachians will probably not be called upon 
to furnish more than three-fourths of the total supply, 
it is clear that there is a good margin of safety. There- 
fore, if the Appalachian forests are rightly managed 
and taken soon enough, they will insure continuously 





Even taking the production as 40 cubic feet, this 
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the hardwood supply of the country, and do it without 
exhausting the forest. In fact, it can be done so that 
the systematic treatment will at the same time improve 
the forest. 

Our experience will doubtless be the same in this re- 
spect as that of Germany. In Saxony the cut, which rep- 
resents only the growth, increased during the period 
from 1820 to 1904 55 per cent, bringing the annual yield 
to 93 cubic feet per acre. Prussia shows a still more 
pronounced increase. In 1830 the cut was only 20 cubic 
feet per acre, and in 1865 had increased to only 24 cubic 
feet. But in 1890, owing to proper management, it had 
risen to 52, and in 1904 to 65 cubic feet. These results 
came largely from nonagricultural lands, sandy plains, 
swamps, and rough mountain slopes, and from forests 


which had been mismanaged, much the same as ours. 


Much of the Appalachian forest has been so damaged 
that years will be required for it to reach again a high 
state of productiveness. Its present average production 
is probably not over 10 cubic feet per acre per vear. 
The increase would, of course, be gradual and it would 
be slow at first. It would be some time before it could 
average the 40 cubic feet per acre used in the above es- 
Until it does we can expect a shortage in hard- 
The longer the delay in putting this forest 


timate. 
wood timber. 
under control, the longer continued and more extreme 
will be the shorta 
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heretofore formed a bafrier against the expansion of the 
city southward. In traversing this 10 miles of road trav- 
elers pass through two miles of tunnels with the ground 
surface 300 feet above their heads, over two miles of tres- 
tle with the water 50 feet below them, through a cut 95 
feet deep, and under six streets supported overhead by 
iron bridges. 

Not only does San Francisco benefit immensely by these 
improvements, and the railroad vastly improve its facili- 
ties for handling traffic, but with the completion of the 
Cut-Off nineteen towns from San Francisco to San Jose 
have the advantage of a gain of seventeen minutes ‘a 
time to and from the city. Nearly five miles, many curves 
and the heavy grades of the Coast line are saved by the 
Bay Shore improvement. 

At Visitacion Point the Southern Pacific is construct- 
ing a hump yard that will enable the road to distribute 
vast volume of freight handled 
acres of 


much more efficiently the 
here. In addition to the hump yard on 140 
ground, where once was Visitacion Bay, the company is 
facilities for receiving, classifying, 
shipping, and storing freight. 


providing complete 
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Prices on Track Material, F. O. B., Chicago 


TRACK SUPPLIES. 


Steel Rail, 60 Ibs. and over....... $28.00 per gross ton 
Steel Rail, 25 to 45 Ibs........... 32.00 per gross ton 
eee Ty BOTA, wince scsasisio’ 33.00 per gross ton 
eee Be, BG, vc cscs voces 34,00 per gross ton 
Steel Rail, 12 Ibs. ............... 35.00 per gross ton 
Ties; Guat oak, bet rede... «000s ccscecsccies Vie each 
Ties; GxOud ook, 96 Grade «05 ss. 0s swneewenes 67c¢ each 
SWaile INES? b ccaseakcneseaceee $30.00 to $35.00 M. ft. 


Angle bars, accompanying rail orders, 1907 delivery, 
1.65c.; car lots, 1.75c. to 1.85c.; spikes, 2.00 to 2.10c., ac- 
cording to delivery; track bolts, 2.50c. to 2.60c., base, 
square nuts, and 2.65c. to 2.75c., base, hexagon nuts. 
The store prices on track supplies range from 0.15c. to 
0.20c. above mill prices. Switch set per turn out, 60-Ib. 


rail, $85 to $90. 


OLD MATERIAL, 
Old Steel Rails, rerolling ............ $12.00 to $12.50 
Old Steel Rails, less than 3 ft.......... 12.00 to 12.50 
Me SO IR no ees vieorcierccsks 15.00 to 15.50 
SHEET STEEL. 

It is quoted for future delivery: 

Tank plate 4-in. and heavier, wider than 6% and up 
to 100 in. wide, inclusive, car lots, Chicago, 1.88c. to 
2.08c.; 3-16 in., 1.98c. to 2.18c.; Nos. 7 and 8 gauge, 
2.03c. to 2.23c.; No. 9, 2.13c. to 2.33c. Flange quality, 
in widths up to 100 in., 1.98c. to 2.08c., base for 14-in. 
and heavier, with the same advance for lighter weights ; 
Sketch Plates, Tank quality, 1.98c. to 2.18c.; Flange qual- 
ity, 2.08c. Store prices on Plates are as follows: Tank 
Plate, %4-in. and heavier, up to 72 in. wide, 2.20c. to 
2.30c.; from 72 to 96 in. wide, 2.30c. to 2.40c.; 3-16 in. 
up to 60 in. wide, 2.30c. to 2.40c.; 72 in. wide, 2.50c. to 
2.65c.; No. 8 up to 60 in. wide, 2.35c. to 2.45c.; Flange 
and Head quality, 0.25c. extra. 

STRUCTURAL STEEL SHAPES. 

Store quotations are unchanged at 2.05c. to 2.10c., and 
mill prices are as follows: Beams and Channels, 3 to 
15 in., inclusive, 1.88c.; Angles, 3 to 6 in., %4-in. and 
heavier, 1.88c.; larger than 6 in. on one or both legs, 
1.98c.; Beams, larger than 15 in., 1.98c.; Zees, 3 in. and 
over, 1.88c.; Tees, 3 in. and over, 1.93c., in addition to 
the usual extras for cutting to extra lengths, punching, 
coping, bending and other shop work. 


CAST IRON PIPE. 

Quctations per net ton on Water Pipe, 4 in., $34; 6 
to 12 in., $33; over 16 in., $32; with $1 per ton extra for 
gas pipe. 

CEMENT. 

Good grade Portland Cement, car lots. .$2.00 per bbl.* 

* (Four sacks per bbl. credited 10¢ each when re- 
turned in good condition. ) 


SAND. 
alc Hae Cat 1Ob = 65.0) ato.is ors vies awl ol os Sr $0.65 per yd. 


Co .  eeeereres rrr res 1.15 per yd. 
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CRUSHED STONE GRAVEL. 
Crushed lmestone, car fot. ..665 ccscvieece $1.05 per yd. 
Crapteed gravel, GaP 006 ...o0 cc ccccsevcvccs: 1.00 per yd. 





Personals 


Mr. J. Y. Hill, trainmaster of the Northern Alabama at 
Sheffield, Ala., has bn appointed engineer maintenance of 
way of the Southern at Birmingham, Ala. 

Mr. E. McGee, roadmaster of the Missouri Pacific at 
Hoisington, Kan., has been transferred to Pueblo, Colo., 
in a similar capacity, succeeding Mr. W. E. Tracy, re- 
signed. 

Mr. W. C. Koehler has been appointed roadmaster at 
Hoisington, Kan., in place of Mr. McGee. 

Mr. C. L. Eaton has been appointed assistant division 
superintendent of the Denver & Rio Grande at Alamosa, 
Colo. 

Mr. W. Jay Turner has tendered his resignation as 
president of the Lehigh Valley, to take effect on January 
1, at which time he will be succeeded by Mr. W. A. 
Lathrop, president of the Lehigh Coal & Navigation 
Company. 
vice-president and general counsel. 


Mr. H. S. Jones has resigned as chief engineer of the 


Mobile Jackson & Kansas City and the office has been 


abolished. 


Mr. James Oborne, general superintendent of the On- 
tario division of the Canadian Pacific, has been appointed § 
superintendent of the eastern division, with office at 
Montreal, Que., to succeed Mr. H. P. Timmerman, re- § 
Mr. I’. P. Brady, general superintendent of the F 
Lake Superior division, has been transferred to Toronto, F 
Ont., succeeding Mr. Oborne as superintendent of the 
Ontario division. Mr. C. Murphy, superintendent at Lon- f 
don, Ont., has been appointed general superintendent of | 
the Lake Superior division, with headquarters at North | 


signed. 


Bay, Ont., in place of Mr. Brady. 


Mr. J. J. Lewis has been appointed superintendent of § 
terminals of the Mexican Central at Tampico, Mex., tof 
Mr. Lewis was 


succeed Mr. R. N. Elliott, transferred. 
formerly superintendent of terminals of the Tehuantepec 
National at Coatzacoalcos, Mex. Mr. W. T. East, assist- 
ant superintendent of terminals of the Mexican Central 
at Tampico, Mex., has been appointed trainmaster of the 
San Luis division. 


Mr. J. E. Kelly has been appointed superintendent off 
the Orange & Northwestern, with headquarters at Or-f 


ange, Tex., succeeding Mr. W. W. Yeatman, resigned. 

Mr. E. H. O'Neil has been appointed assistant general 
superintendent of the Manistee & Northeastern, with 
office at Manistee, Mich.; effective on December 10. 

Mr. A. Ramseur has resigned as division superintend- 
ent of the Southern at Asheville, N. C. 

Mr. J. H. Fraser, superintendent of the Detroit Toledo 
& Ironton, has moved his headquarters from Springfield 
to Toledo, O. 





Mr. Turner will remain with the company as § 
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Mr. S. P. Hull, engineer of signals of the New York 
Central & Hudson River, has been appointed engineer of 
maintenance of signals, with office at New York, N. Y., 
with jurisdiction over all divisions except the electric di- 
vision. Mr. W. H. Elliott has been appointed to succeed 
Mr. Hull as engineer of signals, with headquarters at 
New York, having authority over all divisions except the 
electric. 


The headquarters of Mr. H. B. Welsh, supervisor of | 


the Pennsylvania Railroad at Corry, Pa., have been 


changed to Titusville, Pa. 


Mr. E. L. Watson has been appointed supervisor of 
signals of the Philadelphia division of the Pennsylvania 
Railroad in place of Mr. W. M. Schnure, transferred. 

Mr. Wayne A. Clark, assistant engineer of the Duluth 
& Iron Range. has been appointed chief engineer,” with 
office at Duluth, Minn., succeeding Robert Angst. de- 
ceased. 

Mr. C. Hightower, assistant division superintendent of 
the International & Great Northern at Palestine, Tex., 
has been appointed, division superintendent, at Mart, 
Tex., succeeding Mr. C. J. Larimer, resigned. 


Mr. F. S. Forest, who on December 1 was appointed 
general superintendent of the Portland & Seattle, with 
headquarters at Portland, Ore., will have jurisdiction 
over the Astoria & Columbia River also. 


Mr. James L. Truden, acting superintendent of the 
Albany division of the Boston & Albany, has been ap- 
pointed superintendent of that division, with office at 
Springfield, Mass., succeeding Mr. Charles Firth, trans- 
ferred. 


Mr. S. M. Felton tendered his resignation as president 
of the Chicago & Alton to become president of the Mexi- 
can Central. 


Mr. J. M. Johnson, assistant to the vice-president of 
the Gould Lines, has been elected vice-president in charge 
of freight and passenger traffic of the Missouri Pacific 
lines, with headquarters at St. Louis, Mo. Mr. E. B. 
Boyd, heretofore manager of transportation of the Chi- 
cago Board of Trade, succeeds Mr. Johnson as assistant 
to the vice-president of the Gould Lines, with office at 
Chicago. 


Mr. F-. W. Brown has been appointed trainmaster of 
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the Southern at Atlanta, Ga., in place of Mr. G. A. Brad- 


ley, promoted. 
Mr. J. B. Gallary has been appointed assistant superin- 
tendent of the western division of the New York, New 


Haven & Hartford at Providence, R. I. 


Jacobs Improved Drill Chuck 


The construction and outside appearance of the Jacobs im- 
proved drill chuck is shown in the accompanying illustrations. 
This chuck is another example of the axiom “necessity is the 
mother of invention.” 

Five or six years ago the inventor of the Jacobs chuck could 
not find a drill chuck that would do its work in a satisfactory 
manner. The two-jawed chucks on the market, although the; 
had a convenient key locking device, were undesirable in shape, 
would not keep true, were slow to adjust, and lacked sufficient 
gripping power. 

The three-jawed chuck was well shaped, well constructed, 
would keep remarkably true, a large range of adjustment could 
be easily and quickly made; but it lacked a convenient device 
for securely locking. 

This type of three-jawed chuck is adjusted by revolving the 
sleeve upon the body of the chuck. To securely lock the chuck, 
it was necessary to use a spanner to force the sleeve to revolve. 
This action was inclined to revolve the whole chuck and the 
spindle as well. To offset this tendency, the operator grasped the 
belt with one hand—thus injuring the belt—while with the other 
he applied force to the spanner, which frequently twisted the 
chuck off the shank, or the shank out of the spindle. If all 
worked well, he would succeed in adjusting the chuck, but as 
both hands were occupied in the adjustment, the drill would 
often fall to the floor. 


The inventor of the Jacobs chuck overcame these serious 
deficiencies by applying the key locking principle to the best 
type of three-jawed chuck. This was accomplished by cutting 
gear teeth upon the edge of the sleeve and drilling holes in 
the chuck body into which a toothed key may be inserted. By 
the insertion of the toothed key into one of these holes and re- 
volving the key, powerful force may be applied to revolve the 
sleeve. As the axis of the key is-at right angles to that of 
the spindle, the force applied to revolve the key is not inclined 
to revolve the spindle. 


Thus it will be seen that the Jacobs chuck possesses the fol- 
lowing desirable features: shape, construction, keeping true, 
quick adjustment and powerful grip. That these claims are 


substantiated in practice is proven by the fact that this chuck 
is now being bought exclusively for the drilling department of 
many of the largest and most progressive manufacturing con- 
It is also used by many manufacturers of drilling ma- 


cerns. 
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chines as the chuck equipment for electric, pneumatic and flexible 
shaft drills, and for drill presses. 


This chuck is made in five sizes and is manufactured by The 
Jacobs Manufacturing Company, of Hartford, Conn. 


Preservation of Submerged and Exposed Timber 


The question of timber preservation is becoming of more 
importance every day not only on account of the increasing 
cost of every kind of lumber, but also on account of the 
high cost of labor, the actual labor cost of replacing decayed 
timber being a very serious item. One of the valuable pre- 
servatives now on the market is the Teredo Proof & Wood 
Armor Paint, manufactured by the Teredo Proof Paint Com- 
pany of 17 Battery Place, New York. This compound is 
not by any means a new preparation as it has been manu- 
factured in the south for over ten years, and during that 
time its principal market was in the south, being used both 
for timber preservation and for protecting submerged wood, 
such as piling, etc., against the teredo worm. 


The paint has given such perfect satisfaction in the south 
where all will agree that the life of untreated wood is very 
short, that it stands to reason it would give satisfaction in 
any state in the Union. 

Piling in the Gulf of Mexico. which were treated with 
Teredo Proof Paint were in good condition after being in 
service for five years, while untreated piling driven at the 
same place two years later were practically destroyed at the 
time the inspection was made. Naturally for this class of 
work the piling must ke dry in order to absorb the paint 
the three 
Even then the cost will not exceed ten to twelve cents per 
lineal foot, which will include all material and labor for ap- 
pying same. For the painting of dredges, lighters, etc., 
which, of course, cannot be allowed to remain on the ship- 


and company recommends at least or four coats. 


ways for a sufficient time in which to become dry, the com- 
pany recommends two coats one coat to be applied imme- 
diately after the first coat is completed, when the vessel can 
be immediately placed in the water, even if the paint is not 
dry, as it will not wash off. As proof of the value of this 
paint for this purpose the company states that they know 
of a government dredge which has been regularly treated 
with Teredo Proof Paint for nearly ten years and that it 
has never yet been necessary to replace any of the hull 
planking. They also report that they have recently received 
word from the Peninsular & Occidental S. S. Co. of Key 
West that a lighter belonging to that company was found 
to be in perfect condition after one year’s constant use, al- 
though it had only received one coat of paint. It is claimed 
that a treatment once a year will keep floating equipment 


free from teredo for an indefinite time. 


It is for the protection of exposed timber, however, that 
this paint should appeal very strongly to railroad engineers 
and, as it has evidently stood the most severe of all tests, 
namely the test of time, it would be to their interest to write 
the company for full particulars regarding it. In a pamph- 
let recently issued by this company appears a letter from the 
roadmaster of an electric railroad in the state of Florida, 
stating that ties which had been treated with their compound 
were found to be in perfect condition after being in service 
for over eight years. It appears that no stronger proof 
could be given of its superior qualities, as the climatic con- 
ditions that obtain in that state are particularly destructive 
to all kinds of timber where the usual life of untreated ties 
does not exceed more than about three years. 


The company claims that ties can be treated at a cost of 
about fifteen cents each, which is certainly smail, consider- 
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ing the results that can be obtained. The compound pos- 
sesses great penetrating qualities and in addition has a heavy 
pigment which, being moisture proof, protects the preserva- 
tive properties that have penetrated into the wood. 


The paint has been sold in China, Siberia, Ceylon, Aus- 
tralia, Costa Rica, Trinidad, Guatemala, Newfoundland, 
Cuba, Barbadoes, so that it appears its merits are being appre- 
ciated in foreign countries as much as they are in this coun- 
try, and the company has among its customers some of the 
largest commercial firms and railroads in the country, not 
to mention the United States government, with one depart- 
ment of which, the Engineer Department, they have been 
doing business for nearly ten years. 


Trade Notes 


Ward-Parker Supply Company, St. Paul, Minn., has been in- 
corporated with a capital stock of $15,000 to manufacture rail- 
way supplies. 

Union Switch & Signal Company, Swissvale, Pa., has declared 
the regular quarterly dividends of 3 per cent for the common 
and preferred stocks, payable on January 10. 

Expanded Metal & Corrugated Bar Company’s product, the 
Johnson corrugated bar, has been awarded the gold medal by 
the jury of awards of the Jamestown exposition. This is the 
fourth gold medal that the corrugated bar has been awarded, the 
last one having been given at the International exhibition at 
New Zealand. 

S. T. DeLaMater, engineer, 
Construction Company, of Chicago, has been engaged by The 


formerly with The Standard 





General Fireproofing Company, and for the present is located | 
at home office in Youngstown, Ohio. Mr. DeLaMater is gradv- | 
ate of Cornell University, 1900, and through his connection with 
a large number of contracting firms has acquired a wide experi- 
ence in reinforced concrete design and construction. Among 
his connections have been Osborne Engineering Company, Cleve- 
land, Ohio; Paul F. P. Mueller, Falenau Construction Company, 
Standard Construction Company, Chicago, and L. P. & J. A. 
Smith Company, of Cleveland. 

Rail Joint Company, New York, reports that from present 
indications the outlook for business in the coming year is good 
and that the company is hopeful of continuing its large out- 
put in 1908. The company makes the following statement show- 
ing the growth and scope of its business. The Rail Joint Com- 
pany is the exclusive maker of base-supporting rail joints and 
is the largest producer of rail joints in the United States. The 
application of its product to both steam and electric railroad use 
is growing in popularity all over the world During 1907 the 
output of the company was in excess of any previous year. All 
the various types manufactured by this company for standard 
and special rail sections, also the step or compromise and in- 
sulating rail joints, have the greatest amount of contact bearing 
surface and that fact eliminates the destructive features which 
are commonly known in weaker appliances. The application to 
T and girder rails for steam and electric railroad use has be- 
come general. The general aggressive policy of the company 
has been fruitful of highly creditable results, as in the develop- 
ment of its business it has reached out and broadened until its 
products are known in all railroad centers. It has had in view 
the acquainting of those interested with the fact that its product 
is representative of the furthest point of progress that has been 
made to date in the rail joint industry, a fact which is well 
exemplified by the increasing business that the company now en- 
joys. In the contract of the Panama Railroad the government 
engineers approved of the continuous type for the entire work, 





and the best engineers in the United States, also in Japan and 
other foreign countries, have done likewise. 
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Introductory 


ILOSOPHY. we are told, 1s liter- 

ally the love of and search of wisdom; 

in actual usage the knowledge of phenomena, 

as explained by and resolved into causes 

and reasons. We therefore consider “ Phil- 

osophy of Protective Paint” a very proper 
fitle for this pamphlet. 

Eiset—Aall ji i 




















ELLIS PATENT 
BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 
positions. 


| Mechanical. Mfg. Co., 


CHICAGO, ILL. 
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If you want the com- 
plete story of the Phi- 
losophy of Protective 
Paint just write us (a 
postal will do) asking 
for free copy. 


B-187 


This treatise was writ- 
ten by the superintend- 
ent of a large paint 
works, who, in addition 
to a technical training 
has had years of practi- 
cal experience in mak- 
ing our testing paint. 

It will be more than 
worth your while to get 


the “whole story.” 








JOSEPH DIXON 


CRUCIBLE CO. 
JERSEY CITY, N. J. 





Steam Shovels, Locomotives, Gars, Etc, 


Delivered right out of our shops, All Ready for Service. SPECIAL—IMMEDIATE DELIVERY 


| MODERN 
STEAM 
SHOVELS 


rour 65-ton Bucyrus, 
2%-yd. dippers, 3 
sets engines, excel- 
lent shovels. 

Three 65-ton Model 
“G" Marions, 2% 
yd. dippers, inde- 

/ pendent thrushing en- 

, a gines, fine machines. 

Four 7%0-ton Bucyrus, 2% to 3-yd dippers, 3 sets engines little used. 

One 75-ton Model ‘‘80'’ Marion, 344-yd. dipper, 3 sets engines, splendid modern shovel. 

One 60-ton Giant ‘‘D'’ Vuican, 2%4-yd. dipper, 3 sets engines, first-class. 

One 70-ton Giant ‘‘C” Vulcan, 2% to 3-yd. dipper, 3 sets engines, equipped with new 

model ‘‘60” boiler, thorough order. ALSO OTHERS. 


SPECIAL LOT—50,000 and 60,000 Ibs. ca- 
Flat Cars, Box Cars, pacity, equipped wit: Westinghouse Air 
Brakes, Automatic Couplers, etc. Also Other Equipment. 
‘felegraph, telephone or write us. Correspondence Solicited, 


A. G. TORBERT & GOMPANY 


Chicago, #1). 
547-548 Moraanock Block Shops at Chicago 


























No. 68. ‘*Steel Works,” : ‘No. 26, **Contractors.”” 


(The Engineering Department 


of Every Large Railroad and Every Raliroad Con- 
tractor should have a copy of our Illustrated Cat- 
alogue with 200 pages of Useful Information not 
elsewhere printed. Address: 


H. K. PORTER COMPANY, “st” "vrranceus, on 











Gontractors’ Lovomotives on Hand In Stock’ 
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TRAUTWINE’S 








Civil Engineer’s 
POCKET 


Patterson Blocks 




















$5.00 














ARE THE BEST 


All Sheaves Bushed. 
All Hooks made 
from Staybolt Iron 
and flattened. Also 
Extra Heavy Oil 
Well Blocks. 


WRITE FOR PRICES 











John Wiley 





& Sons 


43 East Nineteenth St. 
NEW YORK 








W. W. Patterson Gompany 


56 Water Street 


PITTSBURG 














H. J. McCKEOWN 


MANUFACTURERS OF 


Contractors 
Plant, 

4 Stone 

# Hoisting 

B and Pile 

p Driving 

F Engines 
Crabs and 


Derrick 
lrons a 


Specialty 
Jobbing Promptly Attended to 

612 E. FRONT ST., BET. PIKE AND BUTLER 
CINCINNATI, OHIO 











FOR SALE CHEAP! 


One 100 H. P. Morrison Corrugated Fur- 
nace Scotch Marine Boiler, 78 in. x 13 ft. 6 
in. One 12x16 double cylinder, double 
drum Ligerwood Heavy Duty Hoisting En- 
gine. Both in excellent condition. 


Address, @. N. HARPER, 
United States Express Co’s. Bldg., Chicago 











COMING GOING 
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NO DIRT, 
NO OUST 


/GEO.J.CHARLTON, 
(GENERAL PASSENGER AGENT 











Sheet Steel 
Insure a 
Positive 
Security 
and have 
Points of 
Superiority 
over all 
others, 


We also 
make 
Metal 
Shelving, 
Screens 
and 
Inclosures 


Write for 
Catalogue 





MERRITT @ CO. 
1124 Ridge Av., PHILADELPHIA 





AMERICAN VALVE & METER CO. ic" 


Poage’s Water Columns. Tank Fixtures Brass Valves Babbitt Metal Water Meters 
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Galt’s Wood Cushion Steel Tie 

Has been tested many months in main track of a great over- 
land trunk line of railroad. It grips roadbed firmly. No change 
from regular spikes necessary. Electric signals not interfered with, 


Firmer than wood tie, more resilient than all steel tie. Stands the 
heaviest traffic. 





Write for full information and illustrated catalog. 
Patented in United States and Great Britain. 


Thomas A. Galt, Sterling, Illinois 








Wood Cushion. 








When in need of books see our list on 
pages 12-13, and 
write us 


RAILWAY ENGINEERING 
Security Building, . . . . . Chicago 














HYDRAULIC 
SHOP 
EQUIPMENT 


Our 50 years in the manufacture of Hydraulic tools for Railroad shops have placed 
us in a position where we can furnish you with almost any Hydraulic apparatus necessary 
for a Railroad shop. 

Send us your specifications for Hydraulic shop equipment, and we will be pleased 
to quote on same. = 





Every Watson-Stillman tool thoroughly guaranteed. 


The Watson-Stillman Co. 


26 Cortlandt St., New York City 
Branch Office, 453 The Rockery, Chicago, Ill. 
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BOOH-SELLING DEPARTMENT 


Any of the following books will be sent by mail, postage paid, upon receipt of the price. When ordering more than one 


copy state whether to be sent by express. 


Cash should be sent with order. 


RAILWAY ENGINEERING. 





Remit by postal or express money 


order or by bank draft on Chicago or New York. 


510 Security Building 
CHICAGO, ILL. 
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H. Birkmire 

The Planning and Construction 
of High Office-Buildings by 
Wan, H. Birkmite:.cccscss.. 

A Course on the Stresses in 
Bridges and Roof Trusses, 
Arched Ribs, and Suspension 
Bridges by Wm. H. Burr.... 

‘American Railroad Bridges by 
Theodore Cooper 

The Design and Construction of 
Metallic Bridges by W. H. 
Burr 

A Treatise on Wooden Trestle 
Bridges by Wolcott C. Foster 

Practical Treatise on the Con- 
struction of Iron Highway 
Bridges by A. P. Boller...... 

Types and Details of Bridge 
Construction by F. W. Skinner. 
First vol. $3.00; second vol.... 

Tables for Roof Framing by G. 
D. Inskip 

Mathematical and Graphical 
Roof Framing by G. D. In- 
skip: 

Vol. 1. Text, cloth, 160 p. 
Vol. 2. Tables of Reduction 
and Squares from Zero to 
150 feet by 8ths and to 120 
feet by 10ths 

A Text-Book on Roofs 
Bridges by Mansfield Merri- 
man and Henry S. Jacoby: 

Part 1. Stresses in Simple 
RGNBES <5) season atasreseote ue 


ee 


2.50 
3.50 


5.00 


2.00 


2.00 


3.50 


3.50 


4.00 


ings and the Calculation of 
Stresses in Framed Struc- 
tures by M. S. Ketchum .... 
General Specifications for High 
Roofs and Buildings by Chas. 
B.. Fowler (paper) < i 2 .0000.0:s 
General Specifications for High- 
way Bridges by E. Thacher. 
Mill Building Construction by 
Ba: MG, MEVURGAE Gisseck es eavoaree eis 
Graphics for Engineers. Archi- 
tects, Builders by Chas. E. 
Greene: 
Part-t: 
Part 3. Arches 
Iron and Stone 
Tables and Diagrams for Calcu- 
lating the Strength of Beams 


Roof Trusses .... 
in Wood, 


and Columns by Benj. E. 
WUGIOW 5. :< boeieieaad eee Wane 
Practical Treatise on Founda- 
tions by W.. Ml. Patten....<... 


Thames River Bridge by A. P. 
Boller 
Theory and Practice in the De- 
signing of Modern Framed 
Structures by O. W. Bryan.. 
Graphic Method by Influence 
Lines for Bridge and Roof 
Computations by W. H. Burr 
Inspection of Materials and 
Workmanship Employed in 
Construction by A. T. Byrne. 
Ordinary Foundations, Includ- 
ing the Cofferdam Process for 
Piers, with numerous exam- 
ples of Actual Work by C. 
E. Fowler 
Bridge Trusses by C. E. Greene 
Structural Mechanic by C. E. 
Greene 
Treatise on Arches by M. A. 


Howe 


ee 


eee ee ee 


Materials of Constructions by. 


J. B. Johnson 
Permanent Fortifications by D. 
H. Mahan 
Strength of Materials by M. 
Merriman 
Graphic Statics with Applica- 
tions to Trusses, Beams and 
Arches by J. Sondericker.... 
Pocket-book for Bridge Engi- 
neers: De Pontibus by J. A. 
Waddell 


ee ee ee 


ee 


Cee ee ee 


Specifications for Steel Railroad 


Bridges and Structures by A. 
W. Buel 


Pe ee 


General Specifications for Foun- 
dations and Substructures of 
Highway and Electric Rail- 


way Bridges by T. Cooper... 


Specifications for Steel Highway 


Bridges ‘by T. Cooper... 2... 


General Specifications for Steel 
Roofs and Buildings by C. E. 


Fowler 


ee 
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BOOK DEPARTMENT (Continued) 








EARTHWORK AND MASONRY 


AND ITS COST. 


Specifications for Grading and 
Masonry for Railway Beds by 
W. Katte 

Table of Cubic Yards by S. B. 
Fisher 

Retaining-Walls for Earth by 
Malverd A. Howe 

Earthwork and Its Cost by Hal- 
bert Powers Gillette 

A Treatise on Masonry Con- 
struction by Ira O. Baker.. 

A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments by. the Aid 
of Diagrams by J. C. Traut- 
wine 

.Prismoidal Formulae and Earth- 
work by Thomas U. Taylor.. 

Earth and Rock Excavation by 
C. Prelini 

Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 
Hudson 

Tunneling, Explosive 
pounds, and Rock Drills by 
H. S. Drinker 

Rock Excavation by Halbert 
Powers Gillette 

Tunneling by C. —— Ad- 
ditions by C. S. Hill 

Ordinary Foundations by 
Charles Evan Fowler 

Railway and Other Earthwork 
Tables by Charles L. Cran- 
dall 

Railroad Curves and Earth- 
work by C. F. Allen 

Modern Stone-Cutting and Ma- 
sonry by J. S. Siebert 

Improvements of Rivers by B. 
F. Thomas 

Design and _ Construction 
Dams by E. Wegmann 

Treatise on Roads and Pave- 
ments by I. O. Baker 

Highway Construction by A. T. 
Byrne 

City Roads and Pavements 
Suited to Cities of Moderate 
Size by W. P. Judson 

Earth Dams by Burr Bussell.. 

Earthwork Tables by 
Henderson 


VENTILATION, HEATING, SEW- 


ERAGE. 


The Heating and Ventilation of 
— by R. C. Carpen- 


Tables and Diagrams for Mak 
ing Estimates for Sewerage 
Work by S. M. Swaab 

British Sewerage Works by M. 

. Baker 

Ventilation and Heating by John 
S. Billings 

Electric Heating by E. J. Hous- 
ton and A. E. Kennelly 

American Plumbing Practice by 

Cleaning and Sewerage of Cit- 
ies by Prof. R. Baumeister. . 

Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 
ing 

Steam Heating and Ventilation 
by William S. Monroe 

Sewerage Work Analyses by C. 

. Fowler 


ELECTRICITY, 
MOTORS. 


The Induction Motor by B. A. 
Behrend 

The Induction Motor; Its The- 
ory and Design by Boy de 
la Tour 

Power Distribution for Electric 
Railways by Louis Bell 

Electric Power Transmission by 
Louis Bell 

Long Distance Electric Power 
Transmission by R. W.Hutch- 
inson, Jr. 

Electricity One Hundred Years 
Ago and To-day by E. J. 
Houston 

Electric Transmission of Water 
Power by Alton D, Adams.. 

Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
nelly 

High Tension Power Transmis- 
sion by 

Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 

Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 

Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 

Practical Calculation of Dyna- 
mo-Electric Machines by A. 
E. Wiener 

Original -Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 

The Electric Motor by Edwin J. 
Houston and A. E. Kennelly 

eee Electric Currents 

J. Houston and A. E. 
anak 

The Theory and Calculation of 
Alterating Current Phenom- 
oe by Charles Proteus Stein- 


of Illumination by 

Louis Bell 

Electric Arc Lighting by Ed- 
win J. Houston and A. E. 
Kennelly 

Electric Lighting Specifications 
by E. A. Merrill 

Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 

Modern Electric Railway Mo- 
tors by George T. Hancheft. 

The Universal Wiring Computer 
by Carl Hering 

Electricity and Magnetism by 
C. P. Steinmetz 

Shop and Road Testing of Dy- 
namos and Motors Pd = ¢. 
Parham and J. C. Shedd.. 

Spangenberg’s Steam and Elec- 
trical Engineering by Messrs. 
E. Spangenberg, A. Uhl, and 
E. W. Pratt i 

Storage-Battery Engineering by 
Lamar Lyndon 

Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly 

Alternating Current Wiring and 


DYNAMOS, 


Distribution by William Leroy 
Emmet 

Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
kola Tesla 

Alternating Current Transform- 
er by F. G. Baum 

Static Electricity by Hobart 
Mason 

Diagram of Electrical Connec- 
tions by Cecile P. Poole 

Designs for Small Dynamos and 
Motors by Cecile P. Poole.. 

Dynamo Design; Its Theory 
and Practice by A. Press.... 

Lecture Notes on the Theory 
of Electrical Measurements by 
A. W. Anthony 

Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and S. S. Wheeler... 

The Dynamo, Its Theory, De- 
sign and Manufacture by C. 
C. Hawkins and F. Wallis... 

Alternating Currents and Alter- 
nating Machines by D. C. 
Jackson 

Transformers for Single 
Multiphase Currents by G. 
Kapp 

Management of Dynamos by 
G. W. Paterson 

Electric Motor Construction 
for Amateurs by C. D. Park- 
hurst 

Electric Railway Motors by N. 
W. Perry 

Alternating Current Engineer- 
ing Practically Treated by E. 
B. Raymond 

Alternating Current Machines 
by Sheldon and Mason 

Dynamo Electric Machinery by 
Samuel Sheldon 

Dynamos and Electric Motors 
Ed Trevert 

Electric Bells and All About 
Them by S. R. Bottone 

The Engineering and Electric 
Traction Pocket-book 
Philip Dawson 

Electrical Engineers’ Pocket- 
Book by Horatio Foster.... 

The Application of Electricity 
to Railway Working by W. 
E. Langdon 


1.00 


TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.. 
Vol. 1. The Location of Cen- 
tral Offices 
Vol. 2. The Construction of 
Underground Conduits .... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
ial Lines 
Vol. 5. The Substation ... 
Vol. 6. Switchboards and the 
Central Office 
Wireless Telegraphy by A. 
Frederick Collins 
Electric Telegraphy by Edwin 
J. Houston and E. 
nelly 
Pose, er Telephone Practice 
by Kempster B. Miller 
Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing Crehore 


6.00 
1.50 


1.50 
1.50 


1.50 
1.50 


1.50 
3.00 


1.00 
4.00 
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HE cut shown herewith is a reproduction of the cover of our publication (614 x3 %) 


Purchasing Agents Buying List. In it we give a complete classification of 
all products made, sold or handled by our advertisers in the Railway Master 
Mechanic, Railway Engineering and Modern Machinery. We send it free to 
purchasing officials for their convenience in buying supplies. It is a book of reference and 
saves time for the official who is too busy to look up the files of his trade journals when 


he wants to know who makes or sells anything from a lag screw to a locomotive. It carries 
No Advertising, and is only what it claims to be—a directory of our advertisers for the 


busy purchasing official. 
If You Have Not Seen the 


Purchasing Agents Buying List 
Send for it NOW and a Copy of Modern Machinery 


You will be interested whether you are a purchasing official or a salesman. We want 
you both, and we can give you good reasons why you need us. 








WRITE US TODAY FOR FURTHER PARTICULARS REGARDING 


Railway Engineering 


RAILWAY MODERN RAILWAY — PURCHASING 
MASTER MACHINERY SHOP AGENTS 
MECHANIC UP-TO-DATE BUYING LIST 


Security Building, CHICAGO 
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Buda Lining-Up Jack Po .. 

















The track Jack can be 
is slightly used without 
aries The advantages of these Jacks may pany 

-_ _— be appreciated when it is known that ploiananiom 
in place : ‘ { requirements 
by a dog two men alone can line up track, \ pase 

while crossings, etc., and accomplish, by the \ Seandent Be. 2 
inert powerful leverage in two minutes, more than eight f f Trip Ratchet 
taken out men in 15 or 20 minutes. ty Track Jack. 
and Where crossings, for instance, require attention, iS 

reversed they are readily elevated just enough to loosen the | 

as shown. ties—but not to allow cinders to fall in and around 


the ties—and then the crossing can be forced with 
ease the desired distance. 

On small divisions and branch lines 
where track force is always too small to 
give proper attention to 
lining up, and during those 
seasons when the main line 
force is greatly reduced, 
these jacks are of great 
value; for a section foreman and one man can line up track as readily as they may tighten up nuts. 

The jack proper may be slid out of base and made to fit all requirements of our No. 1 standard trip jack. 
The jacks are of 12-ton capacity each and are used in pairs. They are a valuable acquirement and should 
be on every section. Order a pair of Buda Lining-up Jacks for trial. 


The Buda Foundry & Manufacturing Go. 


CHICAGO NEW YORK ST. LOUIS HARVEY, ILL. 


BUDA FDY. & MFG. CO. HARVEY. ILL 

















Railway Engineering CLARK’S PERFECT 


One Year--One Dollar S A N D D R IE R 








The “Wells Light” 


is the 


Mi Standard 


with al! 


Railroads 
Contractors 


17,00 ps _ Mg United States 


For accidents at night, for night construction. 
Itis “Always Ready.” Unaffected by weather. 
Made in sizes. 800, 2,000 to 4,000 candle 
power from kerosene oil. 


The “Wells Light” 



















(Registered Title) Wallwork & Wells’ Patents r : 
: f . ; No. 1 Dries About 10 Tons a Day- 
po gia otras rp ha No. 2 Dries About 5 Tons a Day 
peen adopted by a number of roads. 
The Wells Light Manufacturing Company PARKHURST & besser co. 
EDWARD ROBINSON, Sole Proprietor 46 Washington St., New York Iron, Steel and Railway Supplies 





CHICAGO AGENTS, CRERAR, ADAMS & CO, CHICAGO, ILL. 


on 
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RICHARD DUDGEGN 


Inbentor, Patentee and Original 
Manufacturer of the 
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“Ss Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - NEW YORK/ 














The “Leader” The ere Switch & Frog Co. 
g SPRINGFIELD, OHIO 
STEEL GATTLE GUARD e 
Represents < Crossings 
Gonads Practice , $ ~ ; ty ee Frogs 
3 Switches 


Effective 
Economical 


The W. P. Johnson Go. 


25 LaSalle, Street, Chicago IN USE WHEREVER WigHEST GRADE work} 

















CAREY’S 
Cement Roofing 


The Oldest and Most Durable Composition Roofing on the 
Market In use on all classes of railroad buildings 
throughout the United States. 
Carey’s Asphalt Roofing Paints 
For Tin, Iron, Steel, Felt and Composition 
Roofs; Bridges, Stacks, Boiler Fronts, etc. 
Carey’s Freight Car Roofing 
2-ply, 3 ply and Burlap Center. 


The PHILIP CAREY COMPANY | 


Sole Distributers. General Uffices, CINLINNATI, 0. 
| 


























JAGKSON SHOVEL & TOOL CO. 


—Manufacturers of— 


Poage Style D Water Crane 


Five Foot Vertical Adjustment, Three Foot Lateral Movement, 
Non-Freezable; No Water Wast 


American Valve and Meter Company 


CINCINNATI, OHIO Track Shovels and 


Manufacturers 


rege Automatic Water Cranes, Automatic Shut-off Inlet Valves Locomotive Scoops 


ank Valves, Tank Fixtures, Economy Switch Stands 
(Ground Throw) Cincinnati and Acorn Water Meters 


Brass Valves, Unions, Etc. MONTPELIER, INDIANA 
Send for the Pictures and Description Send for Our Catalogue. 




















